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TEACHING POSITIONS AVAILABLE 


ASSISTANT OR ASSOCIATE PRO- 
fessor—To teach undergraduate courses 
in Aeronautical Engineering and gradu- 
ate courses in propulsion, instrumenta- 
tion, or structures. Industrial and teach- 
ing experience desired. Opportunities 
available for further graduate study, con- 
sulting, and research. Send resume of 
education and experience to: Chairman, 
Department of Aeronautical Engineer- 
ing, Wayne State University, Detroit 2, 
Michigan. 


ELECTRICAL ENGINEERS. ACA- 
demic position combining teaching and 
fundamental experimental research. As- 
sistant Professorship for recent Ph.D. or 
equivalent background, higher rank in 
accord with qualifications. Write D. C. 
Drucker, Chariman, Division of Engi- 
neering, Brown University, Providence 


12, Rhode Island. 


ELECTRICAL ENGINEERING OPEN- 
ings for February and September, 1958. 
Rapidly expanding department, modern 
curriculum. Special opportunities to 
continue development of courses and 
laboratory facilities in Network Analysis, 
Electronics and Feedback Control Sys- 
tems. Rank and salary dependent upon 
training and experience; appointments 
possible at rank of professor. Address 
Carl S. Roys, Head, Department of Elec- 
trical Engineering, University of Massa- 
chusetts, Amherst, Mass. 


ASSISTANT AND ASSOCIATE PRO- 
fessors of civil Engineering; one to teach 
undergraduate and graduate structural 
engineering and one to teach in strength, 
properties, and testing of materials. M.S. 
required, P.E. preferred. Rank and 
salary dependent upon qualifications. 
Opportunity for research. Good pro- 
motion policy. Positions Available Feb- 
ruary or September, 1958. Write to F. 
A. Biberstein, Head, Department of Civil 
Engineering, The Catholic University of 
America, Washington 17, D. C. 


INSTRUCTORS OF CIVIL ENGI. 
neering to teach courses in Engineering 
Drawing, Descriptive Geometry and Syr. 
veying. February and September 1958, 
Opportunity for graduate work and re. 
search. Good promotion policy. Excel. 
lent opportunity for development. Write 
F. A. Biberstein, Head, Department of 
Civil Engineering, The Catholic Univer. 
sity of America, Washington 17, D. C, 


ELECTRICAL & MECHANICAL EN- 
gineering. Academic rank and salaries 
open. Opportunities for consulting work 
in addition to teaching if desired, Re- 
cently formed, growing departments, 
Write to the respective departments, Uni- 
versity of Mississippi, University, Mis. 
sissippi. 


MECHANICAL ENGINEERING FAC- 
ulty needed for courses in thermodynam- 


ics, heat transfer, fluid mechanics, and 
laboratories. Also electrical engineering 
faculty needed qualified in power engi- 
neering, basically in the field of circuits, 
Someone in electronics could be used. 
Persons should have teaching and indus- 
trial experience. Salary and rank de- 
pendent upon degree and experience. 
Positions now open. Apply to Dr. Hil- 
dred B. Jones, Dean of University, Ohio 
Northern University, Ada, Ohio. 


DREXEL INSTITUTE OF TECHNOL- 
ogy Philadelphia 4, Pennsylvania. As- 
sistant instructorships up to $3,900 for 
the academic year. Instructorships from 
$3,900 up depending on background and 
experience. Assistant and full instructors 
may carry approximately one-third of a 
normal program of graduate study du- 
ing the academic year. Tuition in the 
graduate division will be remitted. As 
sociate professor needed; Ph.D. in elec- 
trical engineering or physics. Salary 
open. Write F. B. Haynes, Head, E. E. 
Department. 


(Continued on page 412) 
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po YOU KNOW .... 


_... That in about two weeks 
vou will be receiving the 1958 Year- 
hook and Membership Directory? 
According to the new publication 
schedule of the JouRNAL it has a Feb- 
nary 15 publication date. So, re- 
member that there now are two Feb- 
ary issues of the Journat! The 
Yearbook will contain the statistics 
on enrollment and degrees granted, 
and the annual audit, as well as the 
ysual Society records. The continued 
effort to improve the listings of mem- 
bers is bearing fruit. The alphabetical 
listing contains 8012 names whereas 
the membership file contains 8028. 
That isn't bad, but it also isn’t perfect. 
Since the material went to press we 
found one of the 16 known errors. If 
any of you find others, please inform 
the Secretary’s office. 


p> .... That the statistics for the 
aticle on enrollment and degrees 
granted in all of the colleges having 
one or more curricula accredited by 
ECPD are gathered in about one 
month’s time, tabulated and analyzed 
in about six weeks, and printed in 
about another six? That is the sched- 
ule required for getting them in the 
Yearbook. Dr. H. H. Armsby and his 
associates; did a very fine job, they and 
the registrars submitting the informa- 
tion deserve a special “Thank you.” 
There can be no laggards in such a 
tight schedule and deans are requested 
to “pass on” the thanks. To whet 
your appetite, the changes in the num- 
ber of B.S., M.S., and Ph.D. degrees 
granted as compared to 1956, are 
+ 18.5%, + 11%, and — 2%, respec- 
tively; the 1957 enrollments for the 
same degrees are + 7%, + 11%, and 
+ 23%, respectively. 


> .... That there are 58 living 
members of the Society who have 


been members since 1910 or earlier? 
That means they have been members 
at least 47 years! The two “longest 
time members” are W. F. Durand of 
Stanford University and James Fisher 
of Michigan College of Mining and 
Technology. There truly is a tie for 
the honor, for both were elected at 
the same meeting, August 17, 1899. 
Congratulations to both—and may 
they set a precedent for many, many 
more to follow. 


®& .... That the Society has the 
following publications for sale for 25¢ 
eachP (1) “Engineering and Scien- 
tific Manpower Problems—An Anno- 
tated Bibliography” is divided into 
two major areas, engineering educa- 
tion and general engineering and sci- 
entific manpower. Under the former 
heading are 76 references under the 
sub-headings of engineering faculty 
shortage, faculty salaries, engineering 
teaching, engineering curricula, and 
miscellaneous. Under the second ma- 
jor heading are 161 references under 
the sub-headings of engineering man- 
power shortage, proposed solutions to 
shortage, salaries and income, recruit- 
ment and training, manpower utiliza- 
tion, general statistics, and miscella- 
neous. It is interesting to note that 
48, or about 20 per cent of all the 
references come from the Journal of 
Engineering Education! (2) “Salaries 
and Earnings of Engineering Teach- 
ers—1956” is, in effect, a supplement 
to the EJC report on “Professional In- 
come of Engineers—1956.” The sur- 
vey schedules used by EJC were 
turned over to the CDEF for more ex- 
tensive analysis. Results are in terms 
of the arithmetic mean, and data are 
presented by faculty rank, number of 
years in the profession, and geographic 
area. Replies from 4081 engineers in 
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the teaching profession are the basis 
for the study. 


& .... That the YET representa- 
tives of the schools in the North-Mid- 
west Section had a meeting to discuss 
their activities? T’ e minutes of the 
meeting indicate that some interest- 
ing topics were discussed. It was 
agreed that a YET Section meeting be 
held in conjunction with the regular 
Section Meeting at the University of 
Wisconsin in October, 1958. The 
theme of the meeting will be “The 
Engineering Teacher—His First Five 
Years of Professional Development.” 


e> .... That the New England 
Section has suggested for their annual 
meeting at Harvard in October, 1958, 
that the YET group plan a program 
for selected senior and graduate stu- 
dents who are interested in teaching 
as a career? Each school is to assume 
the cost of its student representatives. 
This sounds like a fine idea and it is 
hoped other Sections give thought to 
developing programs having similar 
objectives. 


& .... That ECPD and EJC are 
proposing to develop a five-year pro- 
gram of joint meetings? Two meet- 
ings a year in geographically different 
areas of the country is the plan being 
considered. 


& .... That a bibliography on 
educational television (ETV) is in 
existence? Copies of “A Selected 
Bibliography on Educational Televi- 
sion” may be obtained from the Edu- 
cational Television and Radio Center, 
2320 Washtenaw Avenue, Ann Arbor, 
Michigan. 


Vol. 48—No, 5 


> .... That “Conquest” is a two. 
year, ten-production major public 
service television program? It wil] 
bring to the public modern science’; 
most outstanding advances in a fae. 
tual, understandable, and entertaining 
manner as formulated by the scientists 
themselves. The program is spon. 
sored by Monsanto Chemical Com. 
pany and presented by CBS in coop. 
eration with the AAAS and the NAS. 


& .... That the U. S. Office of 
Education has undertaken a study of 
faculty staffing? Several years will be 
required for completion, but the study 
is divided into several phases for 
prompt reporting. Because salary 
studies already have been made, 
nothing will be done in that area ex- 
cept to compare subject matter fields, 


> .... That nearly seven per cent 
or 142,000 of the two million Federal 
employees in 1953-54 were engaged 
in the conduct of research and devel- 
opment and related activities? This 
is reported in “Scientific Manpower in 
the Federal Government, 1954,” pub- 
lished by the National Science Foun- 
dation. Of the 142,000 total, 37,000 
were scientists and engineers; the re- 
mainder were supporting personnel. 
Another 65,000 scientists and engi- 
neers were employed in construction 
and operations work, giving a grand 
total of 102,000. Two per cent, or 
77,000, of all military personnel were 
also engaged in scientific activities, 
about 9000 of whom were scientists 
and engineers; the remainder were 
supporting personnel. 


W. LeIicHToN COLLINS 
Secretary 
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The University of California at Berkeley 


SCENE OF THE 66th ANNUAL MEETING 
OF ASEE 


June 16 to 20, 1958 
WAYNE H. SNOWDEN 


Lecturer, Transportation Engineering 


University of California, Berkeley 


ASEE members from all parts of backdrop for the university. The 81,- 
the country will gather in Berkeley, 000-seat memorial stadium can be 
California next June for the 66th An- seen, as well as the open, classically 
nual Meeting. Here, in the center of monumental Greek Theater, and the 
one of the most beautiful and varie- © many buildings of the University’s 
gated regions of the United States, an 
almost unlimited variety of attractions 
lie close at hand. It would indeed be 
qa satiated traveller who did not find 
inspiration or diversion in the fabled 

cent environs of San Francisco Bay. 
leral San Francisco, the City, needs no 
ged introduction. Its shops, its night life, 
-vel- its Opera House where the United 
This Nations came into being, its art gal- 
er in leries, its Chinatown, its Golden Gate 
pub- Park—these are San Francisco to peo- 
oun- ple all over the world. 
1,000 Berkeley, a city of 114,000, is across 
e Te- the Bay from San Francisco, half an 
nnel. hour away. From Berkeley one looks 
engi- west across the Bay to San Francisco, 
ction the Golden Gate, and the rolling Cali- 
rand fornia hills. A center of intellectual 
t, oF and artistic activity in its own right, 
were [fF Berkeley is also the home of the old- 
ities, est of the University of California’s 
ntists eight campuses. 
were The Berkeley campus lies at the 
base of the East Bay hills, marked by 
its 307-foot Campanile. which can be 
seen for miles around. The Campanile 
stands in the center of grounds cover- 
ing anywhere from roughly 600 to 
1000 acres, depending on how one 
counts. The photograph at left shows _The Berkeley Campanile, as Cd a 
the campus proper, on a gentle slope pe a a ee _ sa 
; eastern edge of the campus near Founder’s 
reaching to the hills, which provide a Rock. 
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world famous 
(upper left). 

The hills also have their landmark: 
a huge block “C”, normally golden, 
but traditionally changing color. The 
change is not by seasons, but accord- 
ing to the relative enthusiasm of its 
sophomore guardians and of U. C. 
freshmen and invaders from other 
schools. 

Returning to the campus proper, 
the visitor will perhaps be most struck 
by the park-like atmosphere, main- 
tained despite tremendous expansion 
of building facilities. Over the past 
two decades, Berkeley has served 


Radiation Laboratory 


enrollments of from 13,000 to more 
than 23,000, and the prospect of even 
larger student bodies lies ahead. 

It is hard to say what a visitor to a 
university such as this would most 
want to see, especially a vistor from 
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another college. ASEE members wjjj 
naturally have major interest in engi- 
neering facilities, and these will re. 
quire discussion in a separate article 
Aside from them, however, the visitor 
will want at least to walk inside the 
spacious University Library, contaip. 
ing more than two million volumes 
and generally regarded as one of 
the three foremost university libraries 
of the country in quality of scholarly 
works. From the library it is just 
step to the Campanile, where an ele. 
vator lifts visitors to a magnificent 
view of the entire Bay Area. Other 
places near the top of the visitor’ 
“want to see” list would surely be the 
Greek Theater already mentioned, 
and the International House, world. 
famous living center for foreign stu- 
dents. 


Whatever the ASEE 


his itinerary, 


The central building of 
the Berkeley campus is 
the Charles Franklin Doe 
Memorial Library, which 
contains one of the larg- 
est collections in_ the 
country. A general rel 
erence room extends all 
along the front of the 
building from the base of 
the columns to the high, 
vaulted ceilings, _Numer- 
ous research, reading, and 
seminar rooms are in con- 
stant use by student 
and faculty. Facing the 
Library is Wheeler Hall 
which houses classrooms, 
faculty offices, and @ 
auditorium where special 
drama, lectures, and music 
events are held, To tle 
Southeast is famous old 
South Hall, only remait- 
ing building of the orig 
inal campus. 
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66TH ANNUAL MEETING AT BERKELEY 


One of the most famous landmarks of the Berkeley campus is Sather Gate, given to the 


University in 1908 to honor one of the original trustees. 


In the background is Wheeler Hall, 


a major classroom building for the College of Letters and Science. 


guest may feel more at home seeing 
what he chooses to see, if he can view 
it against its historical setting. The 
University now consists of eight cam- 
puses, scattered throughout the State. 
But in the beginning, the University 
and the Berkeley campus were one. 

The University of California was 
chartered by the State in 1868 (but it 
lists its first graduates as Class of 1964, 
because it acquired the assets of a pre- 
existing college at the time of charter- 
ing). At that time it was situated in 
Oakland, adjacent to Berkeley, and 
still the largest city in the East Bay, 
but in 1873 the University was moved 
to Berkeley. 

In that same year, the second cam- 
pus, now known as the San Francisco 
Medical Center, was established 


across the Bay in San Francisco. 
Others followed in this order: Lick 
Observatory, Mt. Hamilton, 1888; 
Davis, emphasizing agriculture and 
home economics, 1905; Riverside, lib- 
eral arts college and citrus experiment 
station, 1905; La Jolla, pronounced la 
hoya, the Scripps Institute of Ocean- 
ography, 1912; Los Angeles, 1919; and 
Santa Barbara College, specializing in 
the liberal arts, 1944. Berkeley and 
Los Angeles now each comprise the 
many colleges, schools, and depart- 
ments that are normally associated 
with the term university. The other 
campuses, as indicated, are more spe- 
cialized. The total enrollment on all 
campuses is presently more than 
40,000. 


The vistor at Berkeley is thus on 
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the oldest and largest of the eight 
campuses that make the University of 
California one of the two or three 
greatest in the world. Enrollment is 
presently almost 19,000 (it was higher 
after World War II), and is expected 
toreach a planned maximum of 25,000 
within 10 years. 

It is difficult to describe the quality 
or character of a university, and uni- 
versities are understandably reluctant 
to attempt it. But the faculty is often 
cited as the essence of a university, 
and some matters of record may there- 
fore be cited concerning the faculty 
at the University of California. With 
six Nobel Prize winners, the faculty 
ranks first nationally in number of 
members awarded Guggenheim Fel- 
lowships and second in membership 
in the National Academy of Sciences. 
Also, according to the American Coun- 
cil on Education, the University ranks 
second in the number of distinguished 
departments maintained. 

Research activities on the eight 
campuses amount to $150,000,000 a 
year. Much of this work is supported, 
wholly or in part, by state, Federal, 
and private agencies. Of the vast 
new contributions to knowledge that 
have grown out of this work, perhaps 
the easiest to single out—at least in 
the physical sciences—is the synthesis, 
at Berkeley, of elements 93 through 
101, including Plutonium (94) and 
Berkelium (97), together with the 
identification of the antiproton and 
the antineutron. 


This research emphasis, and a cor- 
responding emphasis on graduate in- 
struction, are part of a broad policy 
which distinguishes between the main 


purposes of the University’s eight 
campuses, and the purposes of a sep- 
arate system of state colleges and jun- 
ior colleges. The latter play an im- 
portant part in the over-all educational 
system in California and several offer 
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curricula in engineering. There are, 
in addition, a large number of private 
colleges and universities. Most note- 
worthy of the private institutions in 
the San Francisco Bay area are Stan- 
ford University, the University of 
Santa Clara, the University of San 
Francisco, and St. Mary’s College. 

Speaking again of the University of 
California, ASEE meeting time will 
occur toward the close of a period in 
which the University has been under 
the leadership of President Robert 
Gordon Sproul. His presidency has 
extended over more than a quarter- 
century, a period that has seen the 
University grow to its present position 
of eminence and distinction. Clark 
Kerr, presently the Chancellor of the 
Berkeley Campus, has been named to 
succeed President Sproul, and _ will 
take office July 1. 

At the outset, some mention was 
made of a few of the many things to 
do in the metropolitan area immedi- 
ately surrounding Berkeley. The oc- 
casional visitor to the far west will, 
however, undoubtedly want to roam 
a little farther. Just an hour away, 
across the Golden Gate Bridge, he can 
visit a grove of California’s coast red- 
woods (Sequoia sempervirens). <A 
three-hour trip south along the scenic 
coast line will take him to Monterey 
Bay, Monterey, and Carmel, which 
still are reminiscent of California’s 
Spanish beginnings and offer fine ex- 
amples of the famous Missions. Five 
hours’ travel to the east from Berkeley 
will take him to the Sierra Nevadas, 
to ghost towns of the gold country, to 
Yosemite alley, and to groves of Se- 
quoia redwoods (Sequoia gigantea). 

And. . 
gestion of chapter headings for a 
proper guide to California, its Uni- 
versity, and Berkeley. The thing to 
do is see for yourself, in June. 


But this is a bare sug- 





Our Opportunity and Our Responsibility .. . . 


TEACHER RECRUITMENT IS OUR PROBLEM 


An urgent statement from the Committee on the 
Development of Engineering Faculties 


We engineering professors individually are now, this month, face to 
face with such a clear and unique responsibility and opportunity as rarely 
appears. Recruitment of future faculty from our present seniors js q 
critical need. There is no personnel man to do this job; we are the ones 
who must do it. 

We all know the facts in general terms, but let’s look at them closely, 
The American baby crop really started up sharply about 1940, just about 
18 years ago. The rise in birth rate continued for six to eight years and 
remains at a high level. The first of these increasing numbers of young 
people are just beginning to knock on our college doors for admission, 
Furthermore, a larger fraction of them than ever before are knocking. 
To add to this bounty, world events spectacularly shine the spotlight on 
science and engineering, creating an unprecedented public awareness of 
their importance. Here is the opportunity for our colleges of engineer. 
ing, ready-made, indeed forced upon us, far beyond our fondest profes- 
sional hopes. But with it is a great responsibility of very sobering 
proportions. Given money, we can build and equip buildings rapidly, 
but faculty can only be grown, slowly, deliberately, and carefully. 

The President’s Committee on Education Beyond the High School is 
very clear on the college faculty recruitment problem, saying,* “The need 
for recruitment is a national problem, but its accomplishment depends 
heavily upon each faculty. There are no better recruiters for any pro- 
fession than its own members. The teacher is uniquely able to identify 
talented young people and to encourage them to direct their studies 
toward a teaching career.” 

The start of growth as a teacher and of the attraction of teaching asa 
career takes place primarily in the residential graduate school. The real 
key to solving the vital engineering faculty problem, therefore, is to 
encourage our ablest seniors to go on to graduate school. Each of us, as 
individual engineering professors, holds this key in his hand. Each 
must use it, promptly, wisely, intelligently. Our responsibility for doing 
so falls little short of a national call to duty in today’s world. 

Exercising this responsibility wisely and well places some rather 


* Second Report to the President, July 1957, p. 29. No thoughtful professor 
can afford to miss this report which his president and dean have undoubtedly studied 
in detail. (For sale by Superintendent of Documents, U. S. Gov. Printing Office, 
Washington 25, D. C. Price 55 cents.) 
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severe demands on us. Graduate school and a possible teaching career 
become attractive to our finest students only when this career is clearly 
identified with some of our highest professional ideals. Many of us are 
articulate only with effort and much forethought when discussing these 
ideals. We all know the struggle necessary to gain deep insight and 
understanding of even a straightforward explicit physical concept in 
preparation for facing a class of bright students. We must be at least as 
well prepared for discussing the values associated with further education 
and with a teaching career. 

Let’s not sell short by talking of three-months holidays, of tenure 
safety, of a not-too-strenuous life. Let us rather look at the opportunity 
for professional achievement in a field of our own choosing; for becoming 
a recognized authority in that field; for the stimulation and challenge of 
working with eager young minds, some better than our own but needing 
guidance and inspiration; for upholding with our colleagues the ideals 
and intellectual values of the university as a community of students, 
scholars, and investigators; and for a life of rigorous activity motivated 
not so much from external pressures as from the inner drive to learn and 
to share this learning. 

On the material side, which can never be ignored, teaching has in 
recent decades been pushed back seriously by inflation. But the frank- 
ness and objectivity with which this fact has entered public consciousness, 
and the seriousness of its implications for education in a world situation 
rapidly shaping up as a mortal competition in quality education, make 
prospects ahead for teachers better than for many years past. Teachers 
also will find a seller's market during the next decade when the law of 
supply and demand will work favorably and probably vigorously. 

The challenge to us is clear. The country must now have many more 
engineering teachers. We, individually, and we alone can do the basic 
recruiting. We must tell our ablest students about teaching—clearly, 
thoughtfully, honestly. We must encourage and assist our best seniors 
to enter residential graduate study as an essential step toward a distin- 
guished teaching career. The nation’s future may well depend upon 
how well and how wisely each of us responds to this challenge. 


H. L. Hazen 
December 27, 1957 





MANPOWER REQUIREMENTS FOR 
A UNIVERSITY RESEARCH REACTOR 


HENRY J. GOMBERG 


Professor of Nuclear and Electrical Engineering 


ARDATH H. EMMONS 


Assistant Dean, College of Engineering 


University of Michigan, Ann Arbor 


This paper, presented at the June, 1957, meeting of ASEE at Cornell 
University, describes the Ford Nuclear Reactor Staff which now operates 
a one-megawatt educational reactor at the University of Michigan, 


In 1951, the University of Michigan 
began to explore, with the Atomic En- 
ergy Commission Committee on Reac- 
tor Safeguards, the possibility of 
building a one-megawatt reactor for 
teaching and research. It was to be 
built in the center of a rapidly de- 
veloping campus area so that students 
and faculty would have easy access to 
it. The location was selected for gen- 
eral utility and to help prevent the 
development of the “private empire” 
concept which often follows isolation 
of major installations. 

The initial reaction of many mem- 
bers of the safeguards committee was, 
to say the least, cold. In their minds, 
the concept of a moderately power- 
ful reactor which would be readily 
accessible and possibly operated by 
people as irresponsible as college stu- 
dents and as undisciplined as college 
professors was not pleasing. 

On the other hand, it was apparent 
that if the field were to grow and de- 
velop properly, university groups must 
enter the field. As was pointed out, 
the safest reactor is no reactor at all, 
but this logic is hardly acceptable. 

Since that initial conference, the 
differences have been resolved. The 
reactor has been built on the site 
originally selected and went into op- 
eration in September, 1957. 

The brief history cited above is given 


not to be critical of any group, but 
rather to emphasize the conflicting 
concepts which must be reconciled if 
education and research in nuclear 
technology are to develop as have 
other fields of science. 

Out of the conflicting needs for 
safety and reliability, on the one 
hand, and use of the reactor in teach- 
ing, with student participation through 
course-work and research, there has 
developed a sound operational philos- 
ophy. A major aspect of this philos- 
ophy is reflected in the organization 
of the staff. 


Operational Philosophy 

A reactor properly built and oper- 
ated can be extremely safe, yet still be 
useful. But a reactor mishandled is 
a very potent source of danger. To 
help meet this problem, policy deci- 
sions and long-range programming for 
the reactor have been separated from 
responsibility for day-to-day sched- 
uling and operational supervision. 
Maintenance and repair are separated 
from experiment design and prepara- 
tion of research equipment. 

The very important responsibility 
for enforcing the observance of safety 
regulations has been placed in the 
hands, first, of the health physics staff 
within the laboratory, and secondly, 
a safety supervisor responsible to an 
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qutonomous university-wide commit- 
tee operating directly under top Uni- 
versity Administration. Figure 1 
shows the staff organization. 

The staff is large enough to see that 
the reactor is in proper condition to 
produce the radiation required, or 
to illustrate a specific principle. In a 
teaching experiment, however, respon- 
sibility for research planning and ex- 
ecution remains with the teaching 
and research staff. These workers 
must set up their own equipment, 
take their own data, and carry out 
their own clean-up. 
cannot afford, nor 
should they indulge in, large or spe- 
cial staffs which do all the work and 
cary all the responsibility. On the 
other hand, a one-megawatt reactor 
is too large to handle on a completely 
casual basis, through exploitation of 
the “spare” time of faculty, and 
through coercion of students. 


What Staff Needed? 


In response to the question of how 
many men are really needed, the fol- 
lowing organizational plan evolved. 
The assembling of a staff for a one- 
megawatt teaching and research re- 
actor could be preceded by the as- 
signment of five members of the 
teaching staff to an advisory commit- 
tee. These people would not be mem- 
bers of the Jaboratory or reactor serv- 
ice staff, but would serve in the capac- 
ity of a competent review board. It 
is suggested that the membership be 
made up of a physicist, a chemical 
engineer, a mechanical engineer, and 
a chemist, together with a nuclear 
engineer. This advisory committee 
would work with the operational staff 
of the reactor laboratory. 


Universities 


Direction and Supervision 


The first man on the operational 
staff is the laboratory director. He is 
charged with supervision of the total 
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reactor facility, including experimen- 
tal laboratories associated with the 
reactor. His presence is not required 
for routine operation; therefore, he is 
available for teaching duties on a 
half-time basis. 

The second man is a reactor super- 
visor charged with the direct super- 
vision of the reactor. His duties in- 
clude such things as the scheduling 
of all experiments for the reactor, the 
billing of all charges for the use of 
the reactor, preparation of operational 
budgets, service as a member of the 
advisory committee, maintenance of 
records and, of primary importance, 
the operational integrity of the reac- 
tor. The supervisor is available to all 
research people on the campus as an 
advisor on applications of the reactor 
to specific research problems and to 
teaching. 

For depth in case of emergency and 
for staff training, it was desirable to 
have an associate reactor supervisor. 
He is charged with the responsibility 
of knowing the supervisors’s job. The 
associate is in a position to see that a 
daily operating schedule is followed, 
releasing the reactor supervisor for 
part-time teaching duties. During 
routine operation, with the supervisor 
present on the premises, the associate 
supervisor takes care of such matters 
as the assignment of personnel to vari- 
ous research facilities, the supervision 
of electronic and mechanical mainte- 
nance work, and the control of routine 
daily operations. 

The reactor supervisor and his as- 
sociate have the basic responsibility 
of operating the reactor in a safe, re- 
liable, efficient, and economical man- 
ner. Further, they are responsible for 
accommodating all experimenters to 
the fullest extent permitted by staff, 
budget, schedule, and policy. Their 
duties include the instruction of per- 
sonnel, publication of a reactor opera- 
tional schedule, personal supervision 
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of nonroutine reactor operation, and 
establishment of improved operating 
methods for routine experiments. 

It is essential that the reactor super- 
visor and his associate have graduate 
training either in physics or in some 
field of engineering. They should 
also have some experience in the op- 
eration and use of experimental reac- 
tors and be licensed operators. 


Operation 


The next members of the staff are 
the licensed reactor operators. To 
provide continuity of operation it is 
essential that at least two operators 
be available. One serves as mechanic 
or electronic technician, while the 
other is stationed at the control panel 
of the reactor whenever the unit is in 
use. The operator on duty has direct 
responsibility for manipulation of the 
reactor controls; he also assists in 
loading the reactor core under the 
supervision of the reactor supervisor 
or his associate. 

The next member of the staff is the 
reactor mechanic. He must be a 
skilled machinist, capable of perform- 
ing both routine maintenance and re- 
pair of reactor components, including 
instrumentation, mechanical drives, 
and beam-hole equipment. 

In addition to the reactor mechanic, 
it appears to be essential that an elec- 
tronics technician be retained as a 
member of the reactor staff. It is his 
primary responsibility to maintain and 
make appropriate repair and modifica- 
tions of the electronic instrumentation 
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associated with the reactor. Both the 
mechanic and the electronics technj. 
cian can serve as reactor operators, 

To complete the reactor staff, a see. 
retary, a building custodian, and some 
student or trainee help (two to five ip 
number) are needed. This person. 
nel is under the direction of the reae. 
tor supervisor. 

In addition to the supervisory and 
operational staff outlined above, q 
health physicist is retained, answer- 
able only to the laboratory director, 
The health physicist is responsible for 
maintaining safety standards both for 
operation and experimental utilization 
of the reactor. He serves as a mem- 
ber of the advisory committee, and js 
empowered to stop any operation 
which he deems to be of danger to 
reactor personnel or the community, 

His duties include such things as 
the monitoring of outgoing shipments, 
supervision of spent fuel transfer, 
maintenance of safety records, experi- 
mental supervision as it relates to per- 
sonnel safety, the establishment of 
monitoring techniques which protect 
the surrounding community, and re- 
sponsibility for the maintenance of 
safety instrumentation. The health 
physicist must have at least a bach- 
elor’s degree in physics. 

All personnel in the reactor labora- 
tory building, except the health phys- 
icist, report to the reactor supervisor. 
The health physicist reports directly 
to the laboratory director and the ad- 
visory committee. 

In summary, the minimum reactor 
staff comprises: 


as well 


One Laboratory Director } These men may have teaching duties 


One Reactor Supervisor 


One Associate Reactor Supervisor 


Two Reactor Operators (half-time each—combined with next two 


One Reactor Mechanic (half-time ) 


positions below) 


One Reactor Electronics Technician (half-time ) 
One Health Physicist (part-time on reactor ) 
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One Secretary 
One Building Custodian 
Two to five student trainees. 


The laboratory director and the reac- mitted to teaching assignments, and 
tor supervisor are available for “class- thus provide a continuous operational 
room” teaching. The remaining mem- program. 

bers of the reactor staff are not com- 
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Organizational Chart of the Ford Nuclear Reactor Staff, University of Michigan 


(1) The Reactor Supervisor has the responsibility of providing safe reactor operations. 

(2) The Supervising Health Physicist has the responsibility of establishing and maintaining 
radiation safety. 

(3) A supervising faculty member has the responsibility for the scientific and technical 
aspects of research. 

(4) Any conflicts may be resolved through the Laboratory Supervisor’s office. 





SCHOLARSHIP FUND HONORS 
PROMINENT ENGINEER 


Establishment of the Dwight D. Gardner Scholarship Fund 
was announced by the American Institute of Industrial Engi- 
neers just three days after the sudden death of Mr. Gardner, 
first elected President of the Society. The fund will be ad- 
ministered by a special committee under the direction of the 
AIIE Board of Trustees. 





Some Comments on 


HIGHWAY BENEFIT ANALYSIS 


A principal problem of the highway 
economist is the appraisal of benefits. 
The decision to construct or improve 
a highway is based upon an estimate 
of the resulting gains; so is a selection 
between alternate routes or alternate 
types of improvement; and so is the 
adoption of appropriate levels of ex- 
penditure (design standards). 

All of these policy decisions depend 
upon the balance between costs and 
returns, or benefits. Conventionally, 
this balance is expressed in a “benefit- 
cost ratio.” To obtain such a ratio it 
is necessary that both benefits and 
costs be measured in definite units; 
these units must be such that a mean- 
ingful result is obtained by dividing 
the one quantity into the other. 

Benefits may be tangible or intan- 
gible, primary or secondary; but in- 
tangible benefits cannot produce num- 
bers for use in computing benefit-cost 
ratios, and secondary benefits, care- 
lessly used, can introduce errors of 
double-counting. The anticipation of 
benefits in their totality is the only 
justification for highway expenditures, 
and the simple recognition of this 
prime fact is more important than 
either pedantic classification or metic- 
ulous measurement of benefits. 

Modern highway textbooks evidence 
less awareness of the motives for 
highway expenditures than do the 
books written at the turn of the cen- 
tury. During the twenties engineers 
were kept too busy paving roads to 
be inclined to philosophize about 
them; and during the Great Depres- 
sion of the thirties it was not ex- 
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pedient to consider indirect benef. 
ciaries as a potential source of high- 
way revenue. Consequently, highway 
economists have been concerned with 
the benefits accruing to highway users 
almost exclusively. , 
Present Problems 

The problem was relatively simple 
back in the twenties when highway 
betterment typically consisted of pav- 
ing an unsurfaced road. Then the re. 
sulting reductions in vehicular operat- 
ing costs constituted the chief justif- 
cation for the expenditure. The situa- 
tion becomes more complicated when 
we face the task of relieving traffic 
congestion in metropolitan areas. 

In such cases the analyst is often 
dismayed to discover that vehicles us- 
ing the elaborate and expensive free- 
way may operate at higher (not 
lower) cost than they did over the 
previously congested city street. Op- 
erating at high speed can create a 
greater increase in cost than the sav- 
ing realized by eliminating stops. 

Nevertheless, the desirability of these 
costly improvements has been amply 
demonstrated by public willingness to 
pay tolls for the privilege of operating 
vehicles at lower efficiency. What 
motorists are buying, actually and ob- 
viously, is time-saving and a reduction 
of the personal strain and annoyance 
of congested, stop-start driving. 

The evaluation of these amenity 
benefits is a most difficult problem, 
which, nevertheless, inescapably must 
be faced in every decision to build o 
not to build a modern expressway: 
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And there is no way for the highway 
administrator or planner to bypass 
this problem—he can only avoid quan- 
tifying it through a decision based 
upon intuitive judgment. This may 
be art, but is it engineering? 

The very tough problem of measur- 
ing intangible benefits without any 
accepted unit of measurement is eased 
considerably in the case of toll roads. 
Here we know at least that the motor- 
ist demonstrably is willing to pay a 
set price, even though he may not be 
able to describe in meaningful terms 
what it is that he thinks he is buying. 
Toll charges can be broken down into 
cents per vehicle mile, and it may be 
suficient for many purposes if we can 
establish the premium men would pay 
for fast, uninterrupted travel over 
roads built to definable standards of 
excellence. 

There remains also a chance that 
something can be made of the prob- 
able relationship between time-saving 
and the elements of highway design 
that promote driver comfort. If so, 
conceivably time-saving might be 
credited not only with its own in- 
trinsic value, but also with the value 
ascribed to freedom from driver ten- 
sion and annoyance. Further re- 
search into this possibility might have 
value for benefit analysis. 


New Needs 


But benefit analysis today is finding 
another and equally important appli- 
cation in highway economics, an ap- 
plication not found in recent program 


planning. Section 210 of the Federal 
Highway Revenue Act of 1956 directs 
the Secretary of Commerce “to make 
a study and investigation of . . . the 
use of (Federal-aid) . . . highways 
and (3) any direct and indirect bene- 
fits accruing to any class which de- 
tives benefits from Federal-aid high- 
ways in addition to benefits from ac- 
tual use... .” This benefit analysis is 
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to be undertaken “in order to assure, 
insofar as practicable, an equitable 
distribution of the tax burdens among 
the various classes of persons using 
Federal-aid highways or otherwise de- 
riving benefits from such highways.” 

In simple words, benefit analysis is 
to be considered as one factor in the 
allocation of Federal-aid highway 
costs. This analysis of highway tax 
responsibility will involve some mod- 
ification of the procedures developed 
for the justification of proposed high- 
way expenditures. In_ benefit-cost 
analyses, highway economists have 
been concerned primarily with pri- 
mary benefits, both tangible and in- 
tangible. 

There has been a reluctance to in- 
clude such secondary benefits as the 
notable increases in real estate value 
which accompany many highway im- 
provements: it has been felt generally 
that these secondary benefits are 
largely transferred—they occur not be- 
cause of road improvements directly, 
but as a consequence of vehicular 
benefits which do accrue directly from 
the road improvement. 

According to this view, if we placed 
additional taxes upon highway users 
to the extent of confiscating all user 
benefits from the road improvement, 
there would be no corresponding rise 
in real estate value because there 
would be no induced increment of 
traffic. Accordingly, to recognize sec- 
ondary benefits in a benefit-cost analy- 
sis would be to count vehicular bene- 
fits twice, and thus erroneously to 
inflate the benefit-cost ratio. 

Now when we direct our attention 
to the cost-allocation problem an al- 
together different situation is found. 
Here we want to recognize every de- 
terminable beneficiary of the highway 
expenditure regardless of whether he 
pocketed his dollar after its first or 
after its second bounce. Here, there 
is little risk of double-counting bene- 
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fits because we are interested only in 
the ratio of one sort of benefit to an- 
other sort; we are not summing up 
benefits to find the ratio of total bene- 
fit to total costs. Every unidentified 
beneficiary is a threat to sound policy 
because the prospect of profit without 
risk provides a strong motive to put 
pressure-group politics into highway 
planning. 

The taxing problem is fully as com- 
plicated as any other sort of benefit 
analysis. Perhaps most troublesome 
of all is the intangible benefit of high- 
ways to the general public, although 
we must recognize that a highway 
system is essential to the national de- 
fense, to the maintenance of govern- 
mental functions, and to the very pres- 
ervation of internal order. There is 
no semblance of agreement among 
analysts except, perhaps, a common 
disinclination to recognize the issue. 

Possibly the most promising ap- 
proach is the so-called “added ex- 
penditure” theory which would assign 
to the general public the cost of main- 
taining the road system which was 
deemed socially essential before the 
advent of automobile traffic and to 
divide the added expenditures, the 
great bulk of present-day highway 
costs, between user and_ benefited 
property in proportion to the respec- 
tive benefits derived from these subse- 
quent road and street improvements, 

Before the federal highway-cost al- 
location study now in progress, there 
were a number of highway tax studies 
conducted in individual states by vari- 
ous consultants and commissions. Last 
summer, for example, we finished a 
three-year study of highway cost al- 
location in Washington State, utiliz- 
ing specialized talents from various 
departments of the University and 
from the State College. (“Allocation 
of Road and Street Costs,” Washing- 
ton State Council for Highway Re- 
search, June, 1956.) 
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In scope, this study was much like 
the current Bureau of Public Roads 
assignment because it emphasized 
benefit analysis in determining the rel. 
ative responsibility of highway users 
and others; and emphasized the “cost. 
occasioned” or “incremental-cost” so. 
lution to the problem of subdividing 
user-responsibility among the several 
classes of vehicles. 

These and similar recent studies in 
the State of Washington may interest 
educators because of their interdis- 
ciplinary nature. Although adminis. 
tratively placed within the depart. 
ment of Civil Engineering, the re- 
search staff was composed of person- 
nel from the College of Business Ad- 
ministration and from the College of 
Arts and Sciences in about the same 
proportion as from the College of En- 
gineering. Only by crossing college 
lines can the resources of a university 
be fully mobilized for such assign- 
ments. 

Diversity in attack confers a greater 
measure of objectivity in research by 
neutralizing the bias characteristic of 
each individual discipline. The gen- 
eral tax theorist, for example, is apt 
to oppose the segration of highway 
user fees because of his opposition to 
earmarked taxes, until he appreciates 
the problems of the highway planner 
and utility aspects of the highway 
operation. 

Similarly, most economists seem 
rather to view highway user fees as 
more properly established by a form 
of economic pricing of highway serv- 
ice, so that the user tax would serve 
as a tool to encourage the expansion 
or reduction of highway usage in the 
achievement of an efficient utilization 
of resources. They do not see high- 
way taxes as a problem in the re 
covery of highway costs according to 
benefits received or in proportion to 
costs occasioned. 

Despite any 


theoretical appeal 
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which this viewpoint may possess for 
the economist, there is reason to be- 
lieve that the growing tendency to 
rely increasingly upon user fees for 
highway revenues creates needless 
dificulties for the highway adminis- 
trator in planning expenditures, be- 
cause beneficiaries who are not taxed 
are in favor of higher standards and 
different routes than would be the 
beneficiaries who are taxed. 
Moreover, neutrality between com- 
peting forms of transportation would 
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seem to demand that commercial 
users be charged only with those costs 
which their needs have occasioned. 
A contrary policy that would have the 
highway user subsidize real estate 
promotions would place the user at 
a competitive disadvantage. Specu- 
lators and promotors would receive 
less popular support in their efforts to 
influence planning if highway financ- 
ing always reflected highway benefits. 
Benefit taxation would provide needed 
roads sooner, in logical locations. 





TAX DEDUCTION INCURRED 
IN SOCIETY ACTIVITIES 


The following information has been confirmed by the EJC 
legal counsel: 


“The Internal Revenue Service under ruling 55—4, I.R.B. 1955-1 
states that a taxpayer ‘who gives his services gratuitously to an 
association, contributions to which are deductible’ under the rele- 
vant provisions of the Code ‘and who incurs unreimbursed traveling 
expenses, including the cost of meals and lodging, while away from 
home in connection with the affairs of the association and at its 
direction, may deduct the amount of such unreimbursed expenses 
in computing his net income’; subject, however, to the limitation in 
respect to all gifts made to exempt organizations of this type; 
namely, that the total amount of such gifts made in any one year 
may not exceed 20 per cent of the donor’s gross income for such 
year. This limitation means that while such expenses are deduct- 
ible, they are included with other gifts in computing the 20 per 
cent limitation.” 


ASME APPOINTS SECRETARY 


O. B. Schier, II, has been appointed Secretary of the American 
Society of Mechanical Engineers, succeeding Clarence E. Davies 
who held this appointment for 23 years. The announcement was 
made December 30, 1957, by James N. Landis, President of the 
50,000-member society. 





The Significance of 


MECHANICAL PROPERTIES 
IN TEACHING MACHINE DESIGN 
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Adapted from a paper presented at the 63rd Annual Meeting of ASER 


held in June, 1955. 


Recent domestic and military de- 
velopments have made it necessary to 
consider more thoroughly the me- 
chanical properties of materials in the 
design of machines and _ structures. 
New designs, changes in operating 
conditions of existing designs, and the 
development of new materials makes 
it mandatory to consider mechanical 
properties of materials. The modern 
machine designer must consider re- 
sults of current research on material 
properties in order to meet the ex- 
treme conditions of service encoun- 
tered in many modern machines. 

This paper outlines the reasons for 
considering mechanical properties of 
materials more thoroughly at the pres- 
ent time than in the past. Examples 
are given where the results of re- 
search on mechanical properties of 
materials can be more generally used 
in the teaching of machine design 
than is now the case. Finally, it is 
recommended that university curric- 
ula in Mechanical Engineering be 
changed to incorporate a course on 
mechanical properties of materials as 
a prerequisite to the study of ma- 
chine design. This course would not 
be of the usual general descriptive 
type, but analytical in approach with 
emphasis upon mechanical properties 
of materials.* 


® This type of course is described in the 
paper “A New Type of Course in Engineer- 


In discussing the importance of me- 
chanical properties of materials jn 
machine design, it is realized that 
other properties and other considera- 
tions may sometimes govern the sizes 
of machine parts. However, many 
situations occur where the safety or 
economy of a design results from a 
thorough consideration of mechanical 
properties. In the design of machine 
components for adequate strength, 
the modern designer has available 
considerable information that was not 
available 20 years ago. New methods 
of vibration and stress analysis have 
been devised using both theoretical 
and experimental approaches. These 
methods have been applied in recent 
years to the vibration and stress analy- 
sis of many specific machine parts. 
However, research results on material 
properties have not been fully utilized 
in the teaching of machine design. 
This inadequate consideration of ma- 
terials research is probably due to 
the many engineering developments 
that have occurred in a relatively 
short period of time. 


Recent Engineering Developments 


Factors contributing to the it- 
creased importance of mechanical 
properties in machine design include: 


ing Materials” by Joseph Marin and J. A 
Sauer, Journal of Engineering Education, 
Vol. 41, No. 2, October, 1950, pp. 81-87. 
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1. Changes in Operating Condi- 
tions. In recent years, the severity 
of operating conditions has increased 
formany modern machines. Increased 
speed of operation has required a 
more thorough consideration of fa- 
tigue properties of materials. New 
machines and constructions have also 
been designed for more severe im- 
pact and shock loading conditions 
necessitating considerations of impact 
properties. 

A large group of new applications 
operating at very high temperatures 
have increased the importance of 
high-temperature properties and creep 
in machine design. Some of these 
applications include gas and steam 
turbines, rocket and jet engines, nu- 
clear energy equipment, and_high- 
temperature equipment used in the 
chemical industries. In some cases, 
combinations of high temperature and 
fatigue or high temperature and im- 
pact exist and the properties of the 
material under these combined effects 
must be known. 

The increased use of materials in 
constructions operating in low-tem- 
perature environments has also neces- 
sitated a consideration of low-tem- 
perature properties. It is found that 
at- low temperature, ductility and 
sometimes toughness of materials are 
considerably reduced. 

2. Development of New Materials. 
The many new materials developed 
in recent years include super alloys 
with ultimate strengths exceeding 
350,000 psi, high-temperature-resist- 
ant ferrous alloys; cermets and cera- 
mels consisting of combinations of 
metallic and ceramic materials, and 
possessing superior high temperature- 
resisting properties; plastics of various 
kinds such as nylon, orlon and plexi- 
gla, which have special mechanical 
properties and adaptibility to fabrica- 
tion in various forms; various light- 
weight alloys including alloys of alu- 
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minum and magnesium combining 
superior strength with light weight; 
and nonmetallic combinations such as 
prestressed concrete and plywood 
with special fabrication advantages. 

The designer can no longer rely on 
past performance, for when a new 
material is used, the mechanical 
strength must be based on a con- 
sideration of the mechanical proper- 
ties. The mechanical properties are 
also important when a selection of a 
material is made. The progressive de- 
signer realizes, of course, that a new 
design utilizing a new material may 
often require various types of me- 
chanical tests. That is, in addition to 
laboratory tests on samples of the ma- 
terial, it is desirable to conduct tests 
on actual parts as well as service tests 
of the entire machine. 

3. Development of New Machines. 
The recent development of many new 
machines has required the selection 
of the most suitable materials for the 
particular operating conditions ex- 
pected. An important guide to selec- 
tion is the knowledge of mechanical 
properties gained in laboratory tests. 

Other developments which have in- 
creased the need for information on 
mechanical properties of materials 
are: scarcity of materials, the need for 
substitute materials, and demands for 
greater safety and economy brought 
about by increased competition. 


Utilization of Properties in Design 


The illustrations outlined below in- 
dicate how results obtained on the 
mechanical properties of materials can 
be utilized to improve instruction in 
machine design. They are selected 
for various types of loading condi- 
tions. 

1. Static Loading. Tensile stress- 
strain diagrams can be obtained in 
which the determination of true stress 
and true strains is based on actual 
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cross-sectional dimensions and gage 
length rather than original values. 
Based upon true stress-strain dia- 
grams, a more accurate measure of 
ultimate strength, ductility and tough- 
ness can be evaluated. It is recom- 
mended that, for purposes of material 
selection, the properties based upon 
the true stress-strain diagrams be used 
rather than the nominal values. 

In design of machine members sub- 
jected to combined stresses, it has 
been customary for many years to use 
the maximum shear theory to define 
failure by yielding. Codes such as 
the ASME code for transmission shaft- 
ing and the ANC code for aircraft de- 
sign specify the shear theory. Al- 
though this theory gives results on the 
conservative side, investigations show 
that the distortion energy theory is in 
better agreement with the test data. 

The use of the distortion energy 
theory for two-dimensional cases is 
recommended, not only because it is 


in closer agreement with test results, 
but because only one relation need be 
used, whereas with the shear theory, 
three possible maximum shear stresses 


must be considered. It is not clear to 
the writer why some machine design 
books use both the maximum shear 
and maximum stress theories in the 
design of machine elements. 

In recent years, there has been an 
increase in the number of applications 
in which residual stresses are inten- 
tionally introduced in a structural or 
machine member in order to improve 
its strength. Piping, rotors, thick- 
walled pressure vessels and guns are 
a few of the many applications where 
residual stresses are applied to im- 
prove strength. These residual stresses 
are either applied using an elastic 
shrink-fit condition, as in rotors and 
composite guns, or plastic flow of the 
material is initially produced so that 
on the release of this load, a favorable 
residual state of stress is produced. 
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In order to decide on the amount 
of preloading, the designer must have 
knowledge of the plastic flow of met. 
als and theory of plasticity for both 
simple and combined stresses. Infoy. 
mation on theory of plasticity and 
plastic properties of materials has also 
become important in rolling, forming 
forging and other fabrication proce. 
dures. 

2. Fatigue and Impact Loading, 
The utilization of fatigue test data in 
machine design may be done in yari- 
ous ways. It is suggested that con- 
sideration be given to such matters as: 
the use of fatigue strength based on 
a finite life (as used in rating of ball 
bearings) rather than on infinite life 
the rational design of parts for situa. 
tions with varying stress amplitudes 
based upon approximate methods that 
have been developed for this purpose, 
and the use of empirical relations for 
strength in the case of superimposed 
fluctuating and _ static stresses. A 
more rational consideration of com- 
bined fatigue stresses than is provided 
by some codes is also recommended. 
For example, theories are available 
for defining strength under combined 
fluctuating stresses superimposed upon 
combined static stresses. These the- 
ories give a more accurate design than 
procedures evolving the use of the 
static shear theory with a selected 
shock factor. 

In recent years, more information 
has been obtained on the impact 
properties of materials. Methods of 
stress and strain analysis for impact 
have also been developed that were 
not available until recently. 

3. High Temperature and Creep 
Loading. With the increased use of 
materials at elevated temperatures, it 
has been necessary to evaluate the 
properties at elevated temperatures. 
Two important properties that are 
evaluated are the stress-time to mp 
ture and the stress-creep-strain-time 
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relations. These relations are re- 
quired as a basis for design since the 
working stress must be based on a 
failure stress value corresponding to 
fracture or a limiting creep deforma- 
tion. Other elevated properties such 
as yield strength, toughness, and duc- 
tility may also be determined. 

In the design of parts to resist 
creep, the machine designer has avail- 
able information on the mechanics of 
creep. These theories provide means 
of determining creep stresses and de- 
formations in various types of ma- 
chine members. 

4, Low-Temperature Loading. Al- 
though the strengths of materials are 
somewhat greater under low tempera- 
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tures than at room temperature, the 
increases are not sufficient to justify 
an increase in working stress. In fact, 
the great reduction in ductility and 
toughness that occurs in materials at 
certain critical transition tempera- 
tures may justify a reduced working 
stress. A measure of the reduction in 
toughness is afforded by the notched 
bar impact test conducted at a series 
of low temperatures. A plot of tem- 
perature versus impact toughness 
shows a transition temperature where 
further decrease in temperature 
greatly reduces toughness. This type 
of test may be used effectually for 
material selection where a design for 
low temperature conditions is desired. 





OFFICERS NOMINATED FOR 1958-59 


The Nominating Committee met in New York City on Saturday, 
October 26, 1957 and selected the following candidates: 


For President, one year 


William T. Alexander 


Dean of Engineering, Northeastern University, Vice President, 
ECAC, 1955-57; member, 1929. 


For Vice President, Sections West of Mississippi River, two 


years 


Clarence L. Eckel 


Deans, College of Engineering, University of Colorado; Vice 
President, Sections West of Mississippi River, 1957-58; Gen- 
eral Council, 1934-37; member, 1914. 


For Vice President, Instructional Divisions . 


... Elmer C. Easton 


Dean of Engineering, Rutgers University; Member General 
Council; Chairman, ECAC Accreditation Committee, member, 


1946. 
For Treasurer 


John Gammell 


Director of Graduate Training, Allis Chalmers Manufacturing 
Co.; Treasurer 1955-57; member, 1949. 


In accordance with the revisions of the constitution and by-laws 
adopted in June of 1957, additional nominations may be made by 
petition of fifty (50) signatures of members of the Society in good 


standing. 


The nominee must indicate a willingness to serve, if 


elected, before his name can be placed on the ballot. Petitions are 
to be submitted to the Secretary of the Society by January 15, 1958. 

In the March issue of the JouRNAL OF ENGINEERING EDUCATION 
ballots giving the names of all candidates will be provided. Ballots 
received by the Secretary by March 31 shall determine the election 
of the officers as of April 1. Their terms of office shall begin ten 
days after the date of the annual meeting. 
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WARREN H. CRATER 


Newark College of Engineering (General Editor) 


MARGARET D. BLICKLE 
Ohio State University, Columbus 


PETER L. BALISE 
University of Washington, Seattle 


Though the 1957 YET paper judges have modestly restricted their 
comments and suggestions to the YET Contest, their remarks may wel] 


be of general interest to all who wish to write for publication. 


A more 


detailed discussion in terms of editorial standards and usability is pre. 
sented in the JourNAL author's manual, available on request. 


Last year the three authors of this 
paper shared an interesting experience 
as judges of the Young Engineering 
Teachers paper contest, and we are 
looking forward to the same pleasure 
this year. Out of our work together 
has come the suggestion that some of 
our observations may be of value to 
those who are planning or are putting 
the finishing touches on papers to be 
submitted to this or any other learned 
society. 

We are, of course, happy to discuss 
the criteria which we used—and ex- 
pect to use—in our own judging, but 
do this humbly. Though we are not 
reluctant to describe what we found 
in the YET papers, we think it out 
of order to give rudimentary instruc- 
tions on the writing of papers to quali- 
fied members of a professional group. 

Speaking first not as judges but as 
members of sections and divisions 
from which papers originate, we sug- 
gest that too few young teachers are 
availing themselves of the opportunity 
provided by the YET contest; per- 
haps they feel that they will be com- 
peting with veteran engineers and 
scholars whose standards are unat- 
tainable by younger men. But we 
have not found the youth of YET con- 


testants to be a liability; quite the 
contrary. 

We would like to emphasize that a 
man with an idea is a force to be 
reckoned with, whether he is young or 
old. Add a dash of originality and 
freshness, and his paper will get the 
recognition of his ASEE section and 
will be submitted to us along with 
other winners for final judging. If he 
is among the national winners, his pa- 
per will be read at the annual meet- 
ing and published in the JourNAL. 

If an author thinks his idea is good 
and if he feels it will enlighten the 
reader, it will probably be suitable 
for a paper. There are so many facets 
to engineering education that a sin- 
cere teacher is not likely to err in his 
choice of topic. We can think of no 
paper disqualified because of its sub- 
ject matter. For what seems at start- 
ing to be a dull and unimportant sub- 
ject often comes alive through the 
contagious enthusiasm of its author. 
To give some idea of the range of sub- 
jects in the winning papers which 
came from the sections last year, we 
record their titles here: 


Encouraging Engineers to Talk 
High School Preparation for Engt 
neering 
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The Teacher Shortage in Engineer- 
ing Colleges 

Increasing Laboratory Effectiveness 

Need for Creative Approach to En- 
gineering Education 

The Complexity of Teaching 

Systems Engineering in the Under- 
graduate Curriculum 

Making Teaching More Attractive 

Accepting the Challenge of Teach- 
ing 

Discussion of a Regional School 
Laboratory 

A Plan for Integration of Courses 

Engineering Education at Cross- 
roads 


The new brochure, “Paper Contest 
for Young Engineering Teachers, 
1958,” gives an interesting list of 
promising subjects. A copy can be 
obtained by writing to the Secretary, 
ASEE, University of Illinois, Urbana, 
Illinois. 


Judging Criteria 


As judges we attempt to read these 
papers with the eye of the professional 
audience to whom they will ultimately 
be submitted. If a subject seems on 
the surface to be worn out, the audi- 
ence’s first reaction will probably be: 
“No, not this again!” If, on the con- 


trary, it a drastic one, the audi- 
ence may shrug it off with “Perhaps 
he would like to eliminate the profes- 
sor, too.” Such extreme possibilities 
must always be considered. Profes- 
sional men are both cautious and dis- 
criminating. Give them a trite sub- 
ject and they ignore it; face them with 
astartling new idea and they are fear- 
ful lest sound traditions are being 
undermined. 

Having passed the first hurdle—the 
choice of subject—a few papers fail to 
provide introductions, with statements 
of aims and definition of terms, and 
80 give us little with which to measure 
or follow the thought as it develops. 


Particularly in those papers dealing 
with abstractions in educational phi- 
losophy and the like, introductory 
statements made with less than the 
greatest clarity often give a paper a 
handicap which is impossible to over- 
come. As brilliant as a thought may 
be, if it is not focused properly in the 
first few lines, it runs the risk of be- 
coming a lost thought. 

We have mentioned enthusiasm. 
Sometimes it appears as a burst of 
light in the first few paragraphs, then 
disappears for good, leaving behind 
little to sustain the reader through ten 
or more additional pages. On the 
other hand, at times it is sustained at 
such heat that it smothers the main 
thought. Interest lags as readers 
grow weary of trying to separate the 
glow of the writing from the sub- 
stance of thought. 

As judges we do not hold that a 
paper must be dull in order to be 
scholarly, but like any other readers, 
we have difficulty when points are not 
made in intelligible order and the sub- 
We be- 
come confused, for instance, if one 


ject blurs before our eyes. 


and the same idea is variously re- 
ferred to as “engineering teacher,” 
“we,” “the college,” “the teacher,” “the 
institution.” A writer should be con- 
sistent; otherwise, before he knows it, 
he will have stretched his concept to 
cover so many subjects that it falls 
asunder, and the words become mean- 
ingless or without clear application. 

A few writers neglect to take note 
of the gap between their own devo- 
tion to the subject and the reader's 
merely casual interest—between their 
personal experience and the possible 
inexperience of the reader. In this 
situation illustrations are useful, for 
they lead the reader from the familiar 
to the unfamiliar and thus help to 
establish a common meeting ground. 

For instance, the plight of the im- 
poverished, overworked professor will 
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get through to us more clearly if a 
specific instance from history, litera- 
ture, or personal experience under- 
scores it. Concrete examples of ac- 
tual classroom situations, as opposed 
to pages of generalities, speak loudly. 
Statistics help, too. We are not sug- 
gesting, of course, that a good writer 
treats the intelligence of his audience 
lightly by loading his paper with 
empty anecdotes and superficial sur- 
veys; but we have seen in some of 
these papers good thoughts stagnating 
because their many pages of abstrac- 
tions make no contact with the experi- 
ence of the reader. Sometimes sheer 
concentration and compression would 
help, too, so that many diffuse pages 
become a few clear ones. 

If we were editors rather than 
judges, we might cut out whole para- 
graphs, or pages as well as words, 
phrases, clauses, or even sections from 
some of the papers submitted. What 


appears too short to the writer often 


appears too long to the reader. Even 
the best papers usually can profit by 
some blue-penciling. In a few cases, 
the tendency to decorate with plat- 
itude and witticism is so marked that 
these ornaments crowd out or becloud 
essentials. A few writers even lose 
sight of what they intended to do: 
three or more solutions or questions 
are proposed in the beginning; with 
no explanation, all but one disappear 
before the end. 

It is a sad truth that professional 
men are not immune to attacks of 
pedantry, and it shows up, in varying 
degrees, in these papers. Educators 
are frequently not quick to see it in 
their own style, but as expert fellow- 
sufferers they are quick to detect it 
in the writing of others. Some of the 
most successful YET writers tell us 
that they are so blind to this weakness 
in themeselves that they must rely on 
their colleagues and friends to point it 
out to them. They are wise to do so. 
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As judges, we scan closely for jar- 
gon, too. It is hard to say which 
strikes the harshest note—the tradi. 
tional jargon or the latest very cant 
expressions. Fad words too often 
seem to be used in an attempt to 
cover up vague thoughts. Yet tech. 
nical papers can be written forcefylly 
without these defects. , 

Scientific American, for example, 
belies the thought that there can be 
no high literary standards for tech. 
nology and science. Among the pa. 
pers submitted to us, there is addj- 
tional proof that scholarly articles can 
move at a brisk, interesting pace, with 
clear concepts and simple language; 
but there is also evidence of a tend- 
ency to resort to the language of the 
expert, which only the initiate can 
understand. 

In 1721, in his “Letter to a Young 
Clergyman, Lately Entered into Holy 
Orders,” the great Jonathan Swift, 
clergyman as well as author, took the 
members of his profession to task for 
their error in making a distinction be- 
tween the professional and the lay- 
man: 


“But I know not how it comes to pass 
that professors in most arts and sciences 
are generally the worst qualified to ex- 
plain their meanings to those who are not 
of their tribe; a common farmer shall 
make you understand in three words that 
his foot is out of joint, or his collar-bone 
broken; wherein a surgeon, after a hun- 
dred terms of art . . . shall leave you to 
seek. It, is frequently the same case in 
law, physic, and even many of the 
meaner arts.” 


In Summary 


There is much about the writing of 
papers which has not been said here, 
particularly about the preparation of 
manuscript, the use of proper gram- 
mar, the intelligent ordering of 
thought. While we have been dis- 
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tressed by the frequent departures 
from the accepted mechanics of writ- 
ing, we do not presume upon the in- 
telligence of otherwise competent 
teachers beyond mentioning that 
where such defects are present, they 
are unfortunately effective in nullify- 
ing the impact of the most interesting 
idea. 

We have also not dealt with the 
oral presentation of papers. In gen- 
eral we feel that a well-written paper 
will be a good basis for a spoken pres- 
entation, but that it should seldom if 
ever be literally read to an audience. 
This subject is ably discussed by 
Harold O. Haskitt, Jr. in the January, 
1957, issue of the JourNaL—“So You're 
Reading a Paper.” 
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Although the evidence upon which 
we have drawn comes largely from 
YET papers, we feel that the issues 
discussed are significant for all writers 
regardless of their age or the destina- 
tion of their papers. We would em- 
phasize that we have no private for- 
mula for writing the perfect paper. 
If we three—a technical writer, a 
mechanical engineer, and a humanist 
—possess any special wisdom, it has 
come to us as a result of our experi- 
ence as judges. We have listened also 
to our share of scholarly articles; thus 
we are probably as well conditioned 
as any to speak for those who look for- 
ward to a good paper and most des- 
perately hope to avoid being exposed 
to a bad one. 
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WHAT DOES INDUSTRY WANT IN 
ENGINEERING GRADUATES? 


JOHN WEIKART 


Esso Research and Engineering Company 
Linden, New Jersey 


Presented at the Chemical Engineering Dinner, June 18, 1957; recom. 


mended by the Division. 


This is currently a very popular sub- 
ject. Ask any industry man and you 
can have quite a few comments. Some 
of these may lead you to think we 
want a well-educated chemical engi- 
neer with five vears’ experience. 

Generally, we agree that the col- 
leges are doing a good job. Proof of 
this is the tremendous expansion in 
the chemical, petroleum, and _ allied 
industries. Not just increased produc- 
tion, but new and better products. 
We all recognize the advances in 
things we wear, better building mate- 
rials, better transportation, even things 
we eat. Much of this is being done 
by the chemical engineer. 

But we can't stand still; we must 
keep on improving. With the strong 
points there also may be weak ones. 

Our Company has looked into this. 
We asked our recent graduates, and 
their first- and second-line supervisors, 
to fill out an anonymous question- 
naire, of which results pertinent to 
ASEE are presented below. 


Discussion 


What do the recent graduates do? 
60% of their time is spent on collect- 
ing data, correlating, calculating, and 
interpreting them. Another 30% is 
spent on writing reports, or letters, 

id in selling the results to others. 
The main point is that engineering 
work is mostly technical. The men 
quizzed have done this technical work. 
We asked them what Chemical Engi- 


neering and Chemistry courses were 
most important in a four-year B.S. cur. 
riculum. Their top three replies placed 
in the following order: 


1. Unit Operations. 

2. Chemical Engineering Design, 

3. Organic Chemistry. 

They were also asked for non-chem- 
ical but technical subjects. These 


placed in the order: 


. Differential equations. 


l 
2. Theory of statistics. 
Q 
3 


. Theory of instrumentation. 


The replies have included both fun- 
damental and applied courses. Aec- 
tually, I think the selected applied 
courses such as unit operation, chem- 
ical engineering design, and theory of 
instruments embrace the basic funda- 
mentals of physical chemistry, ther- 
modynamics, and kinetics. The other 
fundamental course, mathematics, is 
mentioned twice, differential equa- 
tions and statistics. Other questions 
(4 vs. 5 years) also emphasized the 
desire for more mathematics and 
more engineering. 

Supervisors were asked for their 
views on training of young chemical 
engineers. This is the company o 
management view of what is most 
important: 


1. Unit operations and unit processes. 
2. Chemical enginering design. 
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3 Organic Chemistry. 
4, Physical Chemistry and Kinetics. 


Note the agreement between the engi- 
neers and their supervisors. 

In non-chemical but technical sub- 
jects, supervisors designated mathe- 
matics by a wide margin. No specific 
mention of statistics ( graduates’ sec- 
ond choice ) or instrumentation ( grad- 
uates’ third choice ) was made by the 
supervisors. 

This is good agreement. The super- 
visors of the Company bring out the 
need for a sound background in the 
fundamental sciences and their appli- 
cation in engineering fundamentals. 
The graduates agree they need just 
this to do their technical job. 

Companies further agree that the 
courses should be woven together; 
they should bring out the use of fun- 
damentals in the teaching of the later 
courses, show the intimate relation 
one with another. An example of this 
isa plea for a well-integrated program 
inteaching physical chemistry, thermo- 
dynamics, and kinetics. They should 
not be treated as abstract subjects but 
should be well interwoven. 


Technica! Judgment 


The supervisors of the Company 
were in agreement about one _ tech- 
nical weakness—technical judgment. 
In our study this weakness was men- 
tioned just about twice as much as the 
next technical weakness—organization 
and planning. The 24 industry peo- 
ple at a recent Cornell conference on 
this subject also stressed the need for 
good technical judgment. True, tech- 
nical judgment comes with experi- 
ence, but we feel students should get 
some practice in school, too. 


In industry, our people have to se- 
lect the pertinent data from a mass of 
often extraneous information. We 
often have to make a quick approx- 
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imation of the answer. Then we have 
to evaluate the answer. First, is it 
reasonably accurate; is it worth doing 
more accurately; is there a payout for 
the detailed calculations to get a more 
accurate answer? Also, if we make 
such an approximation, can it be right 
or is it away off because of missing 
data, a poor assumption, or what have 
your We often have jobs that have 
more than one solution; we need the 
optimum. We have to use judgment. 

We also want some creativity here, 
too; not research, but some imagina- 
tion in our approach to problems. 
For example, one problem might be 
the design of a distillation tower. As- 
sume that expansion is going to occur 
as the market develops from a differ- 
ent local area. A quick thought sug- 
gests putting in an oversize tower 
with minimum pumps, exchangers, 
and so on. 

We might put in pumps with spares 
and when expanding we would add 
another spare. The original two 
pumps could operate in parallel with 
the third as a common spare. I won- 
der how far the students could take 
this one. A _ further qualification 
would be freight rates to distant new 
markets. Is it better to plan on new 
capacity at the original site, or is a 
new site preferable? 

I'm reminded of one about a pipe- 
line across a stretch of desert, say 
Arabia. I had this one in school. We 
were given the desired capacity, cost 
of pipe, cost of pumping stations, and 
asked to establish the optimum pipe 
size and number of pumping stations. 


Today I'd add something more to this. 


I'd point out that all the pipe had to 
come from the U. S. I'd specify the 
cubic footage and weight capacity of 
ships plus the cost. 

I wonder how many of the students 
would think to specify two pipe sizes 
so one could slide inside the other 
and you could carry nearly twice as 
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much pipe per ship. This brings out 
the creativity, the imagination. This 
problem could be further qualified by 
adding the probable tax future of cer- 
tain middle-east countries; route selec- 
tion then becomes a major part of the 
problem. 

Another problem that is perhaps 
peculiar to us is handling fluidized 
solids. We carry them from place to 
place in pipes, which must go around 
bends. If we were to use elbows, we 
wouldn't for long. This kind of serv- 
ice takes a gradual bend. How grad- 
ual should it be? This is an interest- 
ing design problem. 

These are really projects, and we 
think they will develop the thinking, 
judgment, and imagination we want 
so badly. This should be carried into 
examinations. Open-book examina- 


tions are to be commended. They 
don't limit the available data to a few 
pertinent points, but require a knowl- 
edge of the subject and where to look 


for information. 


Communications 


Now let's leave the technical work 
and move to the writing-speaking part 
of the young man’s job. In our sur- 
vey, this part of the job took 30% of 
the man’s time, an important part. 

Most of the information we develop 
in industry is not used by the man 
himself, but rather by his immediate 
associates and by his supervisors and 
often by a customer. Answers there- 
fore must be communicated. Most 
often, it is not a simple answer but 
one involving judgment and decisions. 

So background, method, and tech- 
nique must be communicated along 
with the answer. The results must be 
presented, even sold, in a neat and 
logical manner, either orally or writ- 
ten or both. This is true not only for 
a big project but also for smaller 
pieces of overall big projects. 
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Written records are probably most 
important. In oral presentations, an 
unclear point or an area of confusion 
can be cleared up by discussion or 
questions. The written record must 
stand on its own feet. 

Many graduates are weak in this 
area of written records. Referring to 
the supervisor questionnaire, we note 
that this weakness was cited most fre. 
quently—twice as often as technical 
judgment—and oral presentation was 
right behind. 45% of our supervisors 
listed writing as a weakness. 

Clear, effective writing is a com- 
bination of good arrangement and 
good vocabulary combined with good 
English grammar. Arrangement is 
needed to provide a path for the 
readers thinking, much as mathe- 
matical methods do with numbers. 
Vocabulary is extremely important. 
The use of well-known words with a 
reasonable amount of color but with- 
out a lot of polysyllables is the foun- 
dation of good undestanding. 

For example, a foreign-born plumber 
in New York wrote the Bureau of 
Standards that he found hydrochloric 
acid fine for cleaning of drains, and 
did they agree? Washington replied: 
“The efficacy of hydrochloric acid is 
indisputable, but chlorine residue is 
incompatible with metallic perma- 
nence.” The plumber wrote back that 
he was mighty glad the Bureau agreed 
with him. 

Considerably alarmed, the Bureau 
replied for the second time: “We can- 
not assume responsibility for the pro- 
duction of toxic and noxious residues 
with hydrochloric acid, and suggest 
you use an alternate procedure.” The 
plumber was happy to learn that the 
Bureau still agreed with him. Where: 
upon a more practical correspondent 
in Washington wrote: “Don’t use hy- 
drochloric acid; it eats hell out of the 
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pipes!” There is little room for mis- 
understanding in this last sentence. 

This is nothing new to the profes- 
srs. Every day they practice good 
oral communications in their lectures. 
They have learned through education 
and practice. The boys need both, 
but practice in technical communica- 
tion is what they need most. 

Our young employees write many 
reports. We suggest they be marked 
on presentation as well as on technical 
contents. We suggest that the form 
of the report be varied. We have to 
write to many different audiences. 
Sometimes we must give all the de- 
tails, somtimes just the most pertinent 
thinking and conclusion. 

This short one is the tougher job. 
In unit operations reports, consider 
selecting one or two projects for a 
one-page report with perhaps one at- 
tached page of highly pertinent cal- 
culations. The main thought here is 
to get away from stereotyped reports. 
I cannot overemphasize the need for 
good training in communications. I 
wonder how much good, sound tech- 
nical work has been lost because of 
poor communications. 


Personality Characteristics 


Human relations is an important 
part of our business. Most of our 
work is technical work, but closely in- 
terwoven is the day-to-day contact 
with our fellows. 

The young man’s personality char- 
acteristics are very important. These 
fellows are going to have to fit in. 
They will be important members of 
teams. They are going to associate 
with other new professional people 
and with their supervisors. This isn’t 
new. This they have had in college 
with their fellow students and with 
you professors. The more contact 
they can have with the professors, the 
better for their personal growth. 
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There is one new area, though—the 
non-professional men, the technicians. 
With these technicians, the new pro- 
fessional men will be looked up to as 
members of management and they 
must act it. At the same time, tech- 
nicians are often older, mature men, 
and the professional is just a young 
snip to them. 

The new man has much to learn 
from these technicians; they are skilled 
workmen. He will learn about the 
business and also get his first dose of 
how to handle people. This contact 


with the non-professional people also 
brings up the subject of union-man- 
agement relations. Some exposure to 
this subject might be worthy of con- 
sideration by the colleges. Not a full 
course, perhaps, but something more 
than a newspaper version of it. 


Summary 


We want a man who is well 
grounded in the fundamentals of en- 
gineering, science, and mathematics. 
Not only do we want it but both the 
new engineers and the supervisors 
recognize it as a prime prerequisite. 
We think a good job is being done 
here. Keep it up; don’t let it slip. As 
our college populations go up, there 
will be strong temptations to ease up 
here and there, but we can’t afford it. 

We would like the graduates to 
have a little more experience in tech- 
nical judgment. This requires prac- 
tice. One industrial representative at 
the Cornell conference on Chemical 
Engineering Education compared this 
to golf. You can learn the fundamen- 
tals from the best professional in the 
world, but you've got to practice to be 
a good golfer. We want the boys to 
exercise judgment; we need to give 
them practice. 

Good communications, both written 
and oral, are becoming increasingly 
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important. We are growing and our —_low man, both in and out of wok 
work is becoming more complex. To We want good technical men, not 
do our jobs right, we must have in- machines. They must be socially re. 
formation; we must communicate with — sponsible human beings, too. 
each other. The students need help Wrap this all up and then lace jt 
here. with enthusiasm, good work habits 

The man must be a human being. and a continuing desire to learn, and 
He'll work with equipment—true, but you have what industry’s personnel 
he’s in constant contact with his fel- recruiters are seeking. 
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Educational Aids in Engineering ($1.00) 

Engineering College Research Review ($2.00) 

Engineering and Scientific Manpower Problems—An Annotated 

Bibliography (25¢) 
General Education in Engineering 
(Report of the Humanistic-Social Research Project ) 
Single copies (25¢) 
Lots of 50 to 100 (20¢) 
Lots of 100 or more (15¢ ) 


Improvment of Engineering Teaching (20¢), Lots of 100 or 
more (12¢) 


Manual of Graduate Study in Engineering (50¢ ) 


Recruiting Practices and Procedures 
Single copies (25¢ ) 
5 copies for $1.00 
Lots of 50 or more (15¢) 
For distribution to seniors (7¢) 


Report of Committee on Engineering Education After the War 
(20¢) Lots of 100 or more (12¢) 


Report on Evaluation of Engineering Education 
Single copies (25¢) 
Lots of 50 to 100 (20¢) 


Lots of 100 or more (12¢) 
Salaries and Earnings of Engineering Teachers (25¢) 


The Engineering Technician (No charge for single copies ) 
$5.00 per 100 copies 
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ENGINEERING SCIENCES 
IN THE IDEAL CURRICULUM 


OSCAR S. BRAY 


Project Manager 


Jackson and Moreland, Consulting Engineers 


Boston, Massachusetts 


Presented at the New England Section meeting, October 12, 1957, 


at Amherst, Massachusetts. 


The great inventions of the 19th 
century—the railroad, the steamboat, 
the cotton gin, the telegraph, the tele- 
phone, the electric light bulb, the me- 
chanical reaper, the automobile—all 
resulted from application of the me- 
chanical ingenuity of individuals. 
These great inventions were not 
brought about by the application of 
scientific principles in a carefully or- 
ganized attack on a specific problem. 

Organized research did not begin 
until the turn of the century when the 
Germans set about development of 
an economically competitive method 
for production of snythetic indigo. 
Their goal was accomplished with 
German thoroughness, by the ex- 
penditure of many man-years of co- 
ordinated effort and about $5,000,000. 

This achievement, and others which 
followed, led to German preeminence 
in the dye-stuff field and in allied 
areas, including explosives. More im- 
portant, it served plain notice on the 
rest of the world that to compete with 
Jerry, similar methods would be re- 
quired. The lesson was underlined 
by World War I, which Jerry came 
within an ace of winning, thanks to 
his technological superiority. 

The result of all this has been a 
period of technological advancement 
staggering in its proportions. The air- 
plane was born only 54 years ago, 
radio about 10 years before that. 
Synthetic textiles, rayon excepted, are 
no more than 20 years old, and the 
frst atomic reactor was built just 15 
years ago. 


As a measure of how far, and how 
fast, technology has advanced, con- 
sider that aircraft are now being 
flown at least twice the speed of 
sound. Intercontinental ballistic mis- 
siles are an imminent reality and the 
Russians have flung two earth satel- 
lites out into the blue. Small-scale 
atomic power plants are in operation 
and bigger ones are being built as fast 
as justification and money for them 
can be found; scientists are reaching 
for control of the virtually unlimited 
power in the fusion reaction. Some 
even think that man can make rain. 
Obviously, the end to wonders is not 
yet. 

This is not the world many of us 
were educated for. We studied rail- 
road construction when we should 
have studied railroad demolition. We 
made contour maps on a plane table 
which now are made a _ thousand 
times faster, and perhaps twice as 
well, by photogrammetry. MIT is 
going a big step beyond that with a 
scheme for feeding air photographs 
to a computer and coming out with a 
highway profile, alignment, slope 
stake data, and a complete list of con- 
struction quantities in about the time 
it would take an old-time draftsman 
to sharpen his pencil. Properly con- 
structed, the same computer will solve 
electrical or piping network problems, 
design frames with rigid joints, an- 
alyze a mass of concrete test reports, 
or route a flood through a reservoir, 
in the twinkling of an eye. 

Advances and profound change are 
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everywhere, and this is only the be- 
ginning. One advance begets an- 
other, one discovery makes others pos- 
sible, and one change forces many 
others. Look, for example, at what 
the automobile has done to our whole 
economy and pattern of living. 


Applications Become Obsolete 


It is impossible to predict what will 
come in 20 years, or even in ten, with 
sufficient certainty to justify specific 
application courses. The needs can- 
not be anticipated. Much of the de- 
tailed knowledge that engineers now 
in school will need a decade hence 
does not even exist today. Con- 
versely, some of the current applica- 
tions included in engineering curric- 
ula will certainly be obsolete by then, 
at least in their present forms. 

For these reasons particularly, and 
because the student can never know 
for certain what his field of practice 
will be on some uncertain day in the 
future, the present trend toward in- 
creased academic emphasis on mathe- 
matics, the basic sciences, and the en- 
gineering sciences, is all to the good. 
These are the foundation stones on 
which the art of engineering rests. 

It is to the firm base these disci- 
plines provide that the man faced 
with a new and confusing problem 
must return for an adequate solution. 
Real progress in the art must derive 
from fundamentals. 

Unfortunately, the present trend 
toward increased emphasis on mathe- 
matics, the basic sciences, and the 
engineering sciences seems, unfor- 
tunately, to be largely in the paper 
and discussion stage, with consider- 
able opposition in many quarters. 
This is understandable. The practic- 
ing engineer wants the new graduate 
he has employed to be able to step in 
immediately and provide real help 
with the work at hand. That is what 
he was hired for. Thus, strong pres- 
sure is exerted on the colleges to con- 
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tinue to teach application courses, It 
is a short-sighted view, and it tends 
toward the production of technicians 
rather than engineers, but its existence 
must be recognized as a potent factor. 

Ideally, mathematics, basic gg. 
ences, and the engineering sciences 
should constitute about 50 per cent of 
the student’s academic work. It js q 
little hard to distinguish the dividing 
line between basic science and engi- 
neering science. Where physics ends 
and electricity, dynamics, thermody. 
namics, or statics begins, for example, 
is quite immaterial. And mathemat- 
ics, as the common language of sci- 
ence and engineering, properly be- 
longs in the same group. 


Survey of Basic Studies 

A recent analysis of the civil engi- 
neering curricula at seven representa- 
tive schools revealed that the per- 
centage of the curricula devoted to 
these basic studies was well below the 
ideal suggested here. The schools 
were selected geographically: two 
from the middle west, two from the 
southeast, and three from the north- 
east. The results were as follows: 


Average Range 
Mathematics and 
Basic Science 26% 
Engineering Science 14% 
Application Courses 44% 
Cultural and 
Humanistic Courses 16% 


21-30% 
7-21% 
37-56% 


13-18% 


The average is 40 per cent of the 
curriculum for basic science, mathe- 
matics, and engineering science com- 
bined, with ranges among the seven 
schools extending from 30 to 47 per 
cent. If these figures are to be raised, 
the time will have to come from the 
application courses, unpopular as that 
shift might be. At the risk of all sorts 
of unpleasant accusations, one might 
also suggest that a long look be taken 
at the number of class hours devoted 
to military training and physical cul 
ture in the engineering colleges. 





ENGINEERING SCIENCE IN 
CIVIL ENGINEERING 


WILLIAM G. MURPHY 


Associate Professor and Director of the Department of Engineering Mechanics 


The position of the engineering sci- 
ences in Civil Engineering has been 
questioned by many, and some have 
been vigorous in criticizing that 
branch of engineering for what ap- 
pears to be a deficiency in this area. 
A great deal of the difficulty is due to 
the lack of an all-inclusive definition 
of the term, engineering science. 

While a positive definition may be 
lacking, it is possible to decide with 
some authority what is not engineer- 
ing science. According to considered 
opinion, engineering science is not 
mathematics, physics, or chemistry. 
On the other hand, engineering analy- 
sis and design are not a part of this 
type of instruction either. 

It has been assumed by many that 
most engineering courses which fall 
between these two extremes in an en- 
gineering curriculum either are engi- 
neering sciences or should be taught 
as such even though they may not 
have been in the past. Indeed, cer- 
tain courses of this group have been 
definitely classified as engineering sci- 
ence and have been enumerated as 
follows: 


1. Mechanics of Solids (Statics, Dy- 
namics, Strength of Materials ) 

2. Fluid Mechanics 

3. Thermodynamics 

4. Transfer and Rate Mechanisms 
(Heat, Mass, and Momentum Trans- 
fer ) 

9. Electrical Theory (Fields, Cir- 
cuits, Electronics ) 

6. Nature and Properties of Mate- 
tials (relating particle and aggregate 
structure to properties ) 


Marquette University, Milwaukee, Wisconsin 


That the six areas of engineering 
science listed are not interpreted as 
being final is indicated by ECPD, 
with the qualifying statement that 
“Because some engineering curricula 
are built in part on sciences not in- 
cluded in the preceding paragraphs, 
such curricula may contain for addi- 
tional flexibility other basic or engi- 
neering sciences appropriate to their 
field.” (“Additional Criteria for Ac- 
creditation,” JouURNAL, Vol. 46, No. 9, 
May, 1956. ) 

Each curriculum in the various col- 
leges of engineering has anticipated 
the “Evaluation Report” for many 
years by providing a group of “buffer” 
courses between the engineering sci- 
ences and the design courses. As far 
as Civil Engineering is concerned 
these courses have had the purpose 
of providing better preparation in 
selected areas of engineering science. 

For instance, Theory of Structures 
is in the Civil Engineering curriculum 
for the express purpose of securing 
more competence in Statics. Like- 
wise, Theory of Reinforced Concrete 
is necessary to raise the level of qual- 
ification in Strength of Materials, with 
particular reference to members com- 
posed of two materials. On this basis, 
those who are responsible for knowl- 
edge in Civil Engineering consider 
Theory of Structures, Theory of Rein- 
forced Concrete, Soils Engineering, 
Geology, Plain Concrete, Indetermi- 
nate Structures, Hydraulics, Hydrol- 
ogy, and similar courses as properly 
belonging in the engineering sciences 
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or coming within the qualifying state- 
ment of ECPD recommendations. 

Criticism is directed towards these 
courses largely by those who prefer 
deductive reasoning, since no one can 
deny that this portion of the Civil En- 
gineering curriculum is taught from 
the inductive point of view. This ap- 
proach to instruction can be explained 
by considering the task of the Civil 
Engineer. 

Until recently he has been engaged 
in developing facilities in underde- 
veloped areas to permit easier access 
to industry, commerce and culture. 
The speed with which this has been 
done did not permit the deductive 
approach. 

There has been constant pressure, 
which still exists on many frontiers, to 
get the job done. The whole of the 
engineering profession can be justly 
proud of what has been done, and of 
the manner in which the Civil Engi- 
neering task has been accomplished. 

It is true that most of our research 
has been directly related to obtaining 
facts from which generalizations could 
be made. It must be emphasized, 
however, that the magnitude of our 
accomplishments with this form of at- 
tack has obscured the constant at- 
tempts to solve our problems induc- 
tively since the days of Euler. As 
examples of the accomplishments re- 
ferred to, Hoover Dam, the Golden 
Gate Bridge, the Empire State Build- 
ing, and our rapidly growing highway 
system can be cited. 

Furthermore, it must be admitted 
that most of the research money avail- 
able today is for the purpose of seek- 
ing empirical solutions from the in- 
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ductive type of program. Realization 
that Civil Engineering must now tum 
to a more deductive approach ag q 
major portion of its research effort jp 
order to solve the problems on oy; 
frontiers of the future is now in eyj. 
dence. Nevetheless, others should 
give Civil Engineering credit for q 
proper objective and a legitimate sci. 
entific approach in our current courses 
in spite of the differences in the line 
of reasoning. 

Turning finally to graduate instruc. 
tion, it is natural that additional study 
on the frontiers of these same areas 
should constitute a portion of our ad- 
vanced program. In order to leam 
what has gone before there is no 
alternative to the inductive approach, 
as the bulk of our literature is ex. 
pressed in this way. 

There is a responsibility on the part 
of faculties in Civil Engineering to 
direct future thinking toward dedue- 
tive reasoning. This is already being 
done. 

Obviously the rate of change de- 
pends on the amount of support given 
research of this nature and the vol- 
ume of literature published. In any 
event, if the undergraduate courses in 
Civil Engineering within the restricted 
area considered here are engineering 
science, then the graduate instruction 
in these disciplines can also be con- 
sidered as the same. 

It is felt that the arguments pre- 
sented here are a reasonable estimate 
of the curriculum from the Civil En- 
gineering view. If this be so, Civil 
Engineering education need not apol- 
ogize to anyone for lack of effort in 
the engineering sciences! 


_ 
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A PLEA FOR THE SIMPLE EXPERIMENT 


Have you ever examined an under- 
graduate engineering laboratory re- 
port only to find the major data or 
results splattered on a graph like the 
holes of so many shotgun pellets? 
Have you then looked further, only to 
be horrified at the detailed “conclu- 
sions’ drawn from these wild results? 
If you have, then you are like most of 
us who teach engineering laboratory 
courses. 

Naturally, we try to keep such trav- 
esties on the engineering approach to 
aminmum. We lecture the student 
on the principles of sound scientific 
judgment. We point out that wishful 
thinking has no place in the analysis 
of data. We encourage immediate 
calculation of results in the laboratory 
itself, rather than afterwards, in the 
hope that inconsistencies can be un- 
covered and corrected immediately. 
We try to guide the student over the 
more difficult spots without actually 
doing the work for him. 

At any rate, these are some of the 
approaches constantly used to correct 
the situation and reduce to a min- 
imum the incidence of “scattergrams” 
with their attendant confusion. There 
is, however, at least one other ap- 
proach which in the opinion of this 
writer has received too little atten- 
tion. This is the simplification of the 
experiment and its apparatus. 

With simple equipment, far more 
consistent results are obtainable. Fur- 
thermore, the underlying principles— 
the basic laws or relationships—behind 
the phenomena being measured _ be- 
come much more apparent to the stu- 
dent. Of course, this means also that 


ROBERT LEMLICH 


Assistant Professor of Chemical Engineering 
z - So 
University of Cincinnati, Ohio 


the student will perhaps learn less 
about the actual operation of certain 
equipment. But after all, how much 
of a loss does this really represent? 
The student will probably learn more 
in the way of operating techniques 
from a few months of industrial ex- 
perience than he can ever learn in 
school. In any case, surely the main 
purpose behind laboratory courses is 
the same as that behind lecture 
courses, namely the teaching of fun- 
damentals, not merely of superficial 
techniques. 

Now, admittedly, there are certain 
advantages to complexity in equip- 
ment, provided it is of the proper sort. 
This plea is not a call for the complete 
abandonment of industrial-type equip- 
ment from laboratory courses. Rather 
it is a suggestion for the inclusion of 
some  simple—very simple—experi- 
ments, which will clearly illustrate 
fundamental principles and give con- 
sistent, clear, reproducible results. 

Our colleagues in Physics and 
Chemistry do this. Why not we? 
The basic principles of heat transfer 
behind, say, the simple time-tempera- 
ture curve for the cooling of an ordi- 
nary thermometer in air are the same 
as those behind a complicated heat 
exchanger, and are more evident—to 
say nothing of yielding better re- 
producibility. 

This writer has for several years 
made use of such very simple “two- 
penny experiments,” mainly inter- 
spersed between the more complex 
conventional ones in _ laboratory 
courses in chemical engineering unit 
operations. The policy of using them 
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has been regularly adopted by the 
Chemical Engineering Department at 
the University of Cincinnati. 

For these experiments, the student 
is usually asked to write up his results 
as a research report for publication 
in a particular journal, rather than as 
an industrial report which is our prac- 
tice for the other, more conventional, 
experiments. A few simple investiga- 
tions have also been used as demon- 
strations directly in engineering lec- 
ture classes to illustrate a principle as 
it is taught. 

Just as an example, consider the 
following little experiment in fluid 
flow: A glass tube, an inch or so in 
diameter and one or two feet long, is 
covered at one end with a piece of 
thin, loosely woven cloth which is held 
tightly in place by a rubber band. 
The tube is mounted vertically with 
the covered end down, and some fine 
glass spheres (such as Scotchlite beads 
supplied by the Minnesota Mining 
and Manufacturing Company) are 
poured in to a height of several inches 
above the cloth. 

Next, the tube is filled with water 
at room temperature and the beads are 
stirred up a bit with a thin rod to re- 
lease any entrapped air bubbles. The 
beads are then allowed to settle back 
and the water to trickle through. 

By timing the fall in liquid level 
through a short distance, and by meas- 
uring the average height of this fall- 
ing level, we have both a rate and 
driving force for the general rate 
equation. Then by varying the head, 
bed dimensions, particle size, and 
liquid employed, the quantitative ef- 
fect of these variables can be readily 
demonstrated and some of the funda- 
mentals of fluid flow illustrated. The 
experiment can be extended even fur- 
ther by using non-spherical particles 


‘strated. 
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such as sand or heterogeneous beds 
Finally, the results can be checked 
against one or more of the dimension. 
less correlations in the literature (1,2) 

Thus, with only the simplest of ap. 
paratus, the fundamental concept of 
the rate equation, some basic prin. 
ciples in fluid flow, and the utility of 
correlating variables in terms of di. 
mensionless groups, can all be demon. 
In addition, the student js 
given an opportunity to check his 
results against the literature, which 
helps him develop confidence both in 
his own work and in the subject mat. 
ter under study. 

Others of these simple experiments 
have been published (3, 4). A very 
interesting compilation with much the 
same purpose is that of Professor H. 
Clay Lewis of the Georgia Institute 
of Technology (5). Actually, such 
experiments are not too difficult for 
the instructor, or even the more imag- 
inative students, to devise. In our de- 
partment we have had considerable 
success with them. Students find 
them interesting and, we feel, highly 
instructive as well. 
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A Foreign Professor's 


EVALUATION OF ENGINEERING EDUCATION 


NAIM ABOU-TALEB 


Associate Professor of Electrical Engineering 
San Jose State College, California 


Dr. Abou-Taleb is a native of Egypt. He received his undergraduate 


education in that country on the British System. 


He then came to the 


United States, was awarded his Master’s degree by the University of 
Illinois (1949), and his doctoral degree by Stanford University (1952) 
where he held a teaching assistantship. He has previously taught elec- 
trical engineering at the University of Alexandria, Egypt, and at Newark 


College of Engineering. 


In 1953 and 1954, Dr. Abou-Taleb visited a 


number of the institutions in England, France, and other parts of Europe 
to study their systems of engineering education. 


There has been much talk in recent 
years of how to improve engineering 
education, but less discussion is de- 
voted to defining clearly what is meant 
by “good education.” To educate en- 
gineers effectively, teachers must have 
aclear concept of their goal, and this 
concept should differentiate between 
the requirements in undergraduate 
and graduate studies. 

A good undergraduate education 
can be defined as one which provides 
the student with sound technical 
knowledge and develops in him the 
following abilities: 

a) To express his needs in an intel- 
ligent, understandable way. 

b) To search the literature for the 
information he needs and to evaluate 
it with respect to his problem. 

¢) To look for and detect the sim- 
ilarities between his problems and 
those in other fields. 

d) To investigate and solve for 
himself those problems which are 


1) sufficiently simple not to war- 
rant a search of the literature, 

2) unlike problems that have been 
discussed in the published litera- 
ture. 


Teaching experience in various uni- 
Versities, both in the United States 


and abroad, provides a favorable im- 
pression of the success with which 
American schools have provided stu- 
dents with the required technical 
knowledge. This major objective of 
good education has been achieved 
through the use of excellent text-books, 
through demonstrations in well- 
equipped laboratories, and through 
student participation in scientific 
societies. 

On the other hand, American 
schools appear to fail regrettably in 
achieving the other major objective, 
that of developing the abilities enu- 
merated above. A few of the reasons 
for this are quite clear to professors 
who have taught in foreign countries 
where success toward this objective 
is much higher. 

One is the lack of contact between 
instructors and students. Instructors 
are always pressed for time, either be- 
cause their teaching load is heavy, or 
because their salaries are so low that 
outside work is necessary to meet 
their financial needs. Students also 
have little free time between home- 
work, extra-curricular activities, and 
often a job which may be supporting 
a family as well as the student. 

In Europe, the professor's income 
from his regular teaching load is by 
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no means high, but is quite adequate 
to provide pleasant living for him and 
his family. Additional compensation 
is the high prestige he enjoys in his 
community. Also, students who show 
above-average ability in their studies 
are usually subsidized by the state. 
This help is usually given in the form 
of scholarships which generally cover 
tuition, room and board, and in some 
‘ases pocket money. Students also 
find no disgrace in receiving help 
from their families. 

Another factor which contributes to 
the failure to develop the American 
student's abilities is the shortage of 
competent instructors. A very experi- 
enced and capable teacher is required 
to inject in the student an apprecia- 
tion of the need for fundamentals. 
The teacher's basic task is to present 
the theory behind the method in a 
way that is comprehensible to the stu- 
dent. Unfortunately, America is pro- 
ducing too few competent teachers 


who are equal to the challenging job 


of educating the young. Crowded 
schools and loss of teachers to indus- 
try at an alarming rate make the 
situation doubly acute. 

One more point, which used to be 
an advantage, but lately has backfired 
and has become a very serious trend, 
is the dependence on textbooks and 
the minimizing of lectures. Some 
people think it is much better for the 
student to dig in and get all the in- 
formation by himself, work out the 
problems and compare his answers. 
Letting the student do some reading 
in the library and getting acquainted 
with the current literature is certainly 
an advantage, yet in the undergradu- 
ate courses, the student does not have 
the ability to figure out for himself 
the easy way to understand the differ- 
ent theorems. Much time and trouble 
would be saved if instructors intro- 
duced the fundamentals and the basic 
material to the students in advance. 
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These should be introduced in a sip. 
ple, clear manner that gives students 
a thorough grasp of the material with. 
out the confusion that often results 
from untutored study of new concepts, 

One fact which is also coming into 
the picture is the rapid advance jp 
technology and science, the increasing 
pressure of the many different things 
which the student should know before 
he leaves school. The curriculum js 
crowded. There is not enough time 
to establish the fundamentals before 
advancing to the applications. There. 
fore, the student becomes thoroughly 
confused. 

Most of the time he finds that he 
is very much behind in the assign. 
ments and cannot even follow what is 
going on in the classroom. He de- 
cides that he is not good enough for 
engineering and drops school. Ac- 
tually he might do all right if the sub- 
ject were only made a little easier for 
him. 

There is too much emphasis on ad- 
vanced material, too little on funda- 
mentals. Much more valuable to the 
student is one basic phenomenon 
straight in his mind than an acquaint- 
ance with several applications of a 
phenomenon he doesn’t understand. 


Graduate Level 

Actually, the real peril is in gradu- 
ate study leading to the Master's de- 
gree. Increasing numbers of educa- 
tors are becoming very concerned 
over the way education toward the 
Master’s degree is conducted. Most 
of the schools have deviated from real 
“graduate” education by waiving the- 
ses or special studies as requirements 
for the degree. The Master's degree 
granted by engineering schools often 
means only that the student has 
passed a certain number of courses 
When no distinction is made between 
the requirements of graduate and 
undergraduate education, why md 
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grant two undergraduate degrees, or 
merely extend the undergraduate cur- 
riculum to five years? 

Achievement of a graduate degree 
should require a contribution to the 
feld of engineering. Admission to 
the graduate school should be based 
on the student’s ability and intention 
to do research that will, in some way, 
advance the frontiers of engineering 
knowledge. He definitely needs ad- 
vanced courses in his field of interest, 
but these do not replace research. 

Students who are interested only in 
taking specialized courses should not 
be accepted as degree candidates. 
The degree represents ability and 
authority in the area of specialization 
that the student cannot demonstrate 
merely by completion of course work. 
Students who wish to qualify for pro- 
motions in their companies by com- 
pleting courses beyond the under- 
graduate requirements could be given 
certificates representing their accom- 
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plishments. The advanced degree 
has a further meaning that is not full- 
filled by course work alone. 


Evening Education 


Evening education has become a 
means of imposing hardships on the 
student and his family that are in no 
way compensated by the knowledge, 
or the degree, acquired by this means. 
Urban schools are a deadly bait to the 
students who want a degree but can- 
not attend full-time day classes. After 
a days work, these wage earners 
spend three to four hours, four or 
five evenings every week, attending 
classes. This goes on for eight or 
nine years. The hours spent in the 
classroom rob the student of all leisure 
for family life, or for study that would 
increase the pleasure and value of his 
classes. The procedure by which he 
obtains his degree defeats the real 
purpose of education. 





JETS TEST ENGINEERING APTITUDE 


News from JETS headquarters indicates that 266 clubs were 


’s de- active throughout the country as of December, 1957. Some clubs 
duca- have as many as 160 members. The JETS have recently initiated 
erned a program offering engineering aptitude tests to club members. 
d the Tests are administered through the Youth Unlimited Foundation of 
Most Eaton Rapids, Michigan, at a cost of $2.00 each. The objective of 
n real the program is to scientifically appraise student potentialities. 

g the- The Junior Engineering Technical Society was founded to 
ments enable students to explore the opportunities and requirements of 
legree the engineering and science professions and to help them compare 
often their aptitudes and abilities with these requirements. Headquarters 
t has are at East Lansing, Michigan. 
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CANDID COMMENT 
ACCREDITATION OF ENGINEERING SCHOOLS 
GREGORY M. DEXTER 


Consulting Industrial Engineer 
Scarsdale, New York 


The Canons of Ethics for Engineers, Section 24, states, “He will 
exercise due restraint in criticizing another engineer's work in public 
recognizing the fact that the engineering societies and the engineering 
press provide the proper forum for technical discussions and criticism,” 


I am dissatisfied with accreditation 
by ECPD of 153 engineering schools. 
This dissatisfaction is based on the 
comparative performance of students 
from various schools in graduate work 
and in examination for licenses as pro- 
fessional engineers. A university in- 
structor complained to me of low 
standards in his department. The 
head of a university chemical engi- 
neering department wrote that the 
American Institute of Chemical Engi- 
neers was doing a better job of ac- 
creditation than ECPD. 

Those schools just passing the min- 
imum standards are lumped with the 
best in the country. Yet so far ECPD 
has not found it feasible to segregate 
engineering schools into Grades A 
and B. The engineering student can 
easily spend $6000-$8000 for his un- 
der graduate education only to have 
it rated as Grade B by the school or 
university to which he goes for his 
graduate work. But a Grade B bach- 
elor’s degree can increase by perhaps 
a year the time required to get a 
master’s or doctor’s degree at a Grade 
A engineering school. About 26,300 
students in 1955-56 were working for 
those higher degrees. Even those 
seeking a bachelor’s degree (about 
251,100 in the fall of 1956) will be 
handicapped in the early years of 
their professional experience by a 
Grade B education. 


Evidence exists that in general the 
best records in passing examinations 
for license as a professional engineer 
are made by graduates from schools 
in the North and Northeast. This re. 
sult is probably due in part at least to 
secondary-school standards which 
generally are highest in that area. 
New York probably has the highest 
standards for professional engineers 
but such states as New Jersey, In- 
diana, Michigan, Ohio, Virginia and 
Florida approximate those standards, 

The need for higher educational 
standards has been seen by ASME. 
Its Education Committee has been 
“encouraged to assume aggressive 
leadership toward improving the 
standards of education within the 
field of mechanical engineering in 
educational institutions.” This action 
would not be necessary if the min- 
imum standards of ECPD were suff 
ciently high. 

Even today our engineering schools 
are divided into two grades—those ac- 
credited and those not accredited. In 
view of the great need for higher 
quality engineers, at least three grades 
are needed, viz.—Grade A, the better 
accredited schools; Grade B, the 
poorer accredited schools; and Grade 
C, the schools not now accredited 
One educator admits there is a need 
for Grades A and B but does not be 
lieve they can be put into practice 
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Another educator agrees there are a will be handicapped by an education 
good many who would like to see a _— elsewhere. They already have this 
listing of Grades A and B but be- notice as to Grade C schools which 
lieves that such a listing is practically are not now accredited. 
impossible. I propose that the standards of 
TER OF The present list of accredited ECPD be raised so that Grade B 
schools deceives high-school students, _ schools are forced to strive for higher 
ineer their parents and often their counsel- _— quality as Grade C schools are al- 
York lors. Many of them think all ac- ready doing. Only Grade A schools 
credited schools are of equal worth. would be listed as accredited. The 
will High-school students are so valuable current deception of our future engi- 


- to the future of engineering that they neers as to school grading would be 
ACTING 


dom should be furnished with a list of ac- _ eliminated and all of them would get 
credited schools in Grade A only. the benefit by higher educational 
| the They are thus put on notice that they _ standards. 


tions 
ineer 
hools 
is re- 
ast to 


vhich HARVEY MUDD TO 


a SURVEY EXPERIMENTAL CURRICULA 


neers x ae tint j 
te. Harvey Mudd College, in its first year of operation, has received 
b 


a a grant from the Fund for the Advancement of Education to survey 
lards experimental curricula in colleges of science and engineering. 
ional Founded in 1955, Harvey Mudd is encouraged, by the philosphy of 
SME. the school’s trustees, to experiment in curriculum and instructional 
aa methods. The present grant will enable members of the faculty to 
saihee visit other colleges where revisions of the science and engineering 

the curricula are under consideration. The content and methods of 
cm w scientific education in the United States will be explored and the 
ig in findings made available to the Fund for the Advancement of 
Education. 





action 
min- 
- sufi- 

SCIENCE EDUCATION SURVEY 


chools 

SE ac Significant aid in the planning of educational programs in sci- 
d. In ence and engineering is expected to result from a nationwide survey 
higher now being conducted by the U. S. Office of Education. A tally will 
grades be made among juniors in about 1100 colleges and universities to 
better determine the number of students participating in courses in the 
, the physical and earth sciences, the biological sciences, mathematics 
Grade and statistics. The count will provide a basis for estimates of the 
odited number of new scientists and mathematicians who will enter the 
1 need professions with bachelor degrees two years hence, and the number 
ol who will obtain doctorates within five years. 

actice. 
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VIEWS AND NEWS CONTRIBUTED BY 
The Young Engineering Teachers 


Harotp A. Forcxe, Chairman 
Notre Dame University 


Rosert D. LaRue, Editor 
Colorado State University 


CURIOSITY AND CREATIVITY 


Einstein once said that there is born 
into the minds of all men an intense 
curiosity and desire for knowledge, 
but for most people this is soon edu- 
cated out of them. The few who fully 
survive the ordeal of growing up and 
going to school are those who main- 
tain their God-given desire to be curi- 
ous about all the things of this uni- 
verse. From among these few come 
the intellectual giants and creative 
thinkers so necessary in an expanding 
technology. Those who fall by the 
wayside and lose their inquisitiveness 
never amount to much; they are left 
in the frame of mind of the operatic 
tenor who never found out how the 
opera ended because he always died 
in the second act and went home. 

Who has not observed a little boy 
of nine or ten, “so receptive that poets 
envy him, and so full of searching 
curiosity that philosophy cannot keep 
up with his questions.” Watch him 
ten or twelve years later as he leaves 
college. The intense curiosity which 
he once felt too often has been chan- 
nelized and attenuated, robbing him 
of his lust for true intellectual living. 
Yet one man with a sincere desire to 
search out problems and find their 
answers is worth ten who merely put 
in their time. To the curious occa- 
sionally comes the flash of genius, 


S. B. HAMMOND 


Assistant Professor of Electrical Engineering 
University of Utah, Salt Lake City 


without which major advances in sci- 
ence are not possible. 

A study of the inventions made dur. 
ing the last war showed a relationship 
between inventiveness and education 
which was not favorable to our efforts 
as educators. Generally speaking, the 
most prolific and imaginative inven- 
tors were those with the least educa- 
tion. This indicates that probably 
something characteristic within the 
student degenerates as his education 
progresses. Some facet of his crea- 
tive ability receives negative develop- 
ment; perhaps other facets do also. 
Creative ability in engineers is sorely 
needed. That our education system 
fails to develop this important trait, 
and may even hinder its natural ad- 
vancement, is unfortunate indeed. 

Legend tells the story about curios- 
ity killing the cat, and the legend goes 
on further to show that the cat was 
very dead. Yet I like to think that the 
cat died not of curiosity, but of inm- 
discretion. His curiosity to find out 
whether he actually did have nine 
lives is commendable; it was his s¢i- 
entific method that was at fault 

Everyone knows that nondestruc- 
tive tests must be run before the de- 
structive tests when only one sample 
is available. The cat didn’t know 
this, but he found it out during the 
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course of his experiment. He was 
probably the winner in the long run, 
too, for did he not have the satisfac- 
tion of a final glorious experiment, the 
results of which have been handed 
down from generation to generation 
in legend? His experiment is prob- 
ably understood today by more peo- 
ple than Millikan’s oil drop experi- 
ment, Faraday’s induced voltage ex- 
periment, or the Michelson-Morley 
experiment. Of course he had pre- 
conceived notions about the results; 
he guessed wrong. Yet his experi- 
ment was so conclusive that no one 
has found it necessary to repeat. To- 
day it is partly because of the cat 
legend that the trait of curiosity is not 
honored. We have grossly misinter- 
preted this old story. 

Voltaire told the story of the Good 
Brahmin who wished that he had 


never been born. He had been study- 
ing for forty years, and eventually 


came to feel that all this time had 
been lost. “I believe,” he said, “that 
lam composed of matter, but I have 
never been able to satisfy myself what 
it is that produces thought. I am 
even ignorant whether my understand- 
ing is a simple faculty like that of 
walking or digesting, or if I think with 
my head in the same manner as I take 
hold of a thing with my hands.” The 
Brahmin’s neighbor, an ignorant old 
woman, was asked if she had ever 
been unhappy for not understanding 
how her soul was made. She could 
not even comprehend the question, 
for she had never been bothered with 
such thoughts. She considered her- 
self the happiest of women if she 
could only get some of the sacred wa- 
ter of the Ganges. Voltaire asked the 
good Brahmin, “Are you not ashamed 
to be thus miserable when, not fifty 
yards from you, there is an old auto- 
maton who thinks of nothing and lives 
contented?” “You are right,” he re- 
plied. “I have said to myself a thou- 
sand times that I should be happy if 
I were but as ignorant as my old 


neighbor; and yet it is a happiness 
which I do not desire.” 

In this simple story is a remarkable 
example of intellectual integrity and 
desire for knowledge and understand- 
ing that is rarely seen. For the good 
Brahmin, ignorance was not bliss. In 
today’s world, knowledge and under- 
standing can lead to a means of sur- 
vival, whereas ignorance can be cer- 
tain death. Whitehead has said, 
“Where attainable knowledge could 
have changed the issue, ignorance has 
the guilt of vice.” Knowledge and un- 
derstanding comes best to him who 
hungers for it; this hunger must be 
maintained. 

Jefferson’s words that “all men are 
created equal” have caused a stale- 
mate in education. Jefferson meant 
that men are created politically equal, 
and he recognized their physical and 
intellectual differences. We, too, must 
recognize the superior intellect, and 
see to it that he is not educated down 
to the common level. Otherwise we 
are blocking our own advance, for a 
thousand average engineers cannot 
accomplish what a flash of genius can 
accomplish, and a thousand unimag- 
inative scientists can only elaborate 
on the great advances produced by 
a few intellectual giants whose train- 
ing did not reduce them to the aver- 
age. Democracy implies political 
equality; to claim there is intellectual 
equality is a farce. 

We can all take a lesson from the 
great teacher Socrates, who tried to 
make each pupil realize that the truth 
was in the pupil's own power to at- 
tain. He must search long and hard, 
refute authoritative statements where 
necessary, and judge his solutions by 
reason alone. This is the core to 
creative engineering, and is the most 
difficult way to teach. But it is the 
only thing worth teaching in the long 
run. To encourage individualism and 
a curious mind is a forgotten ingre- 
dient in engineering education. May 
it return to its rightful prestige. 





Teaching Tip— 


CORIOLIS ACCELERATION: 
THE GENERAL CASE 


PETER L. BALISE 


Associate Professor of Mechanical Engineering 


University of Washington, Seattle 


In a recent article, Professor Wah ° noted that it is increasingly the 
practice to include Coriolis Law in sophomore dynamics courses and 
pointed out the lack of appreciation engendered in students by a purely 


mathematical derivation. 
readily seen for a special case. 


He showed how Coriolis acceleration can he 


This article extends Professor Wabh’s 


discussion by showing how the general case can be easily demonstrated 


in the classroom. 


Teaching can be more effective 
when students are encouraged to 
solve a problem for themselves, rather 
than handed a derivation that is usu- 
ally ignored except for the final for- 
mula. Presentation of the general case 
of Coriolis acceleration in the manner 
described below has met with success 
that illustrates this point. 

An important preliminary step is to 
have the students derive the expres- 
sion for radial acceleration, rw” or Vo. 
This derivation emphasizes to them 
the concept of acceleration for a 
change in direction of the velocity 
vector. It is usually followed by the 
study of mechanisms where relative 
acceleration is considered only be- 
tween points on the same rigid body. 

Without discussion of Coriolis’ Law, 
the students are then given the prob- 
lem of determining the acceleration of 
a block sliding along a straight bar 
which is rotating about one end (the 
special case of radial relative veloc- 
ity). For simplicity, constant angular 
velocity and constant sliding speed 
are assumed. It can be observed by 
students and instructor that the rela- 


® Thein Wah: “On Coriolis’ Acceleration,” 
JourNAL oF ENcrNEERING Epucation, Vol. 
47, No. 7, March, 1957. 


tive acceleration of coincident points 
on the block and bar seems to be zero. 
yet common sense indicates that the 
block should have a different accelera- 
tion from the coincident point on the 
bar. The problem is left in this state 
for the students to consider. 

At the next meeting of the class, 
some will have seen that there is a 
tangential acceleration because of 
change in direction of sliding velocity; 
others will have noted the increase in 
tangential velocity as the radius of the 
coincident point increases; some stu- 
dents may have found both effects. 
Others of course, will be aware of 
neither. Class discussion then clari- 
fies this special case, as outlined by 
Professor Wah. 

With this preparation, the general 
case follows directly. Figure 1 shows 
a block sliding in a straight groove 
within a rotating body. The block 
has a velocity, V,, relative to the body 
rotating with angular velocity, w. The 
relative velocity is changing direction 
because the slot is rotating. Thus the 
block has an acceleration component 
equal to V,o, perpendicular to V,, jus 
as in the special case of radial relative 
velocity. The similarity between thi 
acceleration, V,w, and ordinary radial 
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CORIOLIS ACCELERATION 
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Fic. 1. 


acceleration, Vw or fw”, should be 
noted; both account for change in di- 
rection of a velocity vector and are 
derived in identical manner. 

The changing position of the block 
in the slot causes another acceleration 
component, which can be seen merely 
as another part of the change in rela- 
tive velocity. As shown in Figure 2, 
first the block is at Q; an instant later 
it will be at Q’, a distance ds away. 
The velocity of Q’ relative to Q is 
equal to » ds, and is perpendicular to 
V, The velocity component of the 
block, perpendicular to the slot, must 
be the same as that of the coincident 
point on the slot. The velocity of the 
block will therefore be changed by 
the velocity of Q’ relative to Q (in ad- 
dition to the other velocity changes ). 

Since this change in velocity, ds, 
takes place in time dt, the correspond- 
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ing acceleration is » ds/dt, which 
equals »V,. The relative acceleration 
of the coincident points is therefore 
equal to 2V,o, perpendicular to V,. 
This value accounts for both change 
in direction of relative velocity, and 
the velocity acquired by movement 
from Q to Q’. Coriolis acceleration is 
thus viewed as rate of change of rela- 
tive velocity, rather than as a special 
mysterious effect. 

Following this discussion, the stu- 
dents are challenged by the problem 
illustrated in Figure 3. This is the 
special case of a block sliding in a 
circular slot on a body rotating about 
the center of curvature of the slot. 
If V, is small, the block will revolve 
clockwise with an angular velocity 
less than », and a radial acceleration 
less than that of a coincident point on 
the rotating body. Adding the out- 
ward Coriolis acceleration to the in- 
ward radial acceleration of the coin- 
cident point on the rotating body will 
give a reduced radial acceleration, just 
as expected. 

If V, happens to equal rw, the block 
will stand still, and its acceleration 
will be zero. But the Coriolis accel- 
eration is 2V,, which equals 2 rw »o, 
or 2rw?, outward. This, added to the 
acceleration of the coincident point 
on the slot, which equals rw? inward, 
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seems to give rw* outward, instead of 
zero! The students are left to find the 
answer to the puzzle, which of course 
is that there is an additional inward 
acceleration, rw”, because of the curva- 
ture of the slot. 

After this has been determined, it 
can be seen that there might be two 
other acceleration components in the 
most general case. One would be the 
tangential acceleration, r dw/dt, if 
is not constant; the other would be 
the acceleration, dV,/dt, in the di- 
rection of V,, if the sliding speed is 
not constant. 

The general case is summarized as 
follows: The acceleration of any point 
P moving relative to a coincident 
point Q is equal to the acceleration 
of Q plus the acceleration of P rela- 
tive to Q. The acceleration of P rela- 
tive to Q consists of the component 
toward the center of curvature of the 
relative path if the relative path is 
curved, the component in the direc- 
tion of the relative velocity if the 
relative speed is changing, and the 
Coriolis component if Q is on a rotat- 
ing body. The Coriolis component 
occurs because the direction of the 
relative velocity vector changes and 
because point Q’ has a velocity rela- 
tive to point Q; it is equal to 2V, in 
the direction of the relative velocity 
change. 

A few notes about the literature on 
Coriolis acceleration may be of inter- 
est. A paper published in 1948 by 
Professor Hall,* with a reference list 

* A. S. Hall: “Teaching Coriolis’ Law,” 


JouRNAL OF ENGINEERING EpucaTION, June 
1948. 


Vol. 48—Npo. 5 


and discussors’ comments, gives an 
excellent summary of the teaching 
methods. Most texts, including those 
published since 1948, either state 
Coriolis’ Law without complete proof, 
obtain it by differentiation of the dis. 
placement equations, use an “equiy- 
alent link,” or consider the changes in 
velocity. 

Stating the law without proof, or 
stating the law before proving it, dis. 
courages students from thinking about 
it. Obtaining it by differentiation js 
mathematically rigorous and, while 
satisfactory to the professor, leaves 
many students unconvinced and un- 
concerned. The “equivalent link” js 
an interesting method, but it is jp- 
direct and therefore may imply that 
Coriolis acceleration can be under. 
stood only by an indirect approach. 
Some texts consider the changes in 
velocity only for the special case of 
radial relative velocity. Others con- 
sider the changes for the general case, 
but the graphics of all the compo- 
nents, when presented together and 
particularly with the use of an elab- 
orate notation, appear so complex 
that the average student is repelled. 

Students seem to fare better when 
Coriolis acceleration is obtained by 
the straight-forward means presented 
here and is simply added to the other 
more obvious components of accelera- 
tion which the students have previ- 
ously considered. The use of special 
rules and such terms as “compound 
supplementary acceleration” are dis 
couraged. Why not encourage thestu- 
dents to think for themselves by pre- 
senting Coriolis acceleration through 
a series of challenging questions? 


Ride, 
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MINUTES OF THE MEETINGS OF THE 
EXECUTIVE BOARD AND GENERAL COUNCIL 


October 25 and 26, 1957 


In the past it has been customary 
to print the complete minutes of the 
governing bodies of the Society, ex- 
cept as an occasional item could not 
be made public for reasons of ex- 
pediency. Hoping to present to the 
membership the salient aspects of the 
business meetings of the Society’s 
governing agencies in a shorter and 
more interesting manner, the Execu- 
tive Board has VOTED that the min- 
utes of the meetings of the General 
Council and Executive Board shall 
be published in the Journat in digest 
form. All major items and those in- 
volving individual members shall be 
included in these digests, and com- 
plete copies of the minutes shall be 
available to members from the Office 
of the Secretary. Accordingly, all 
votes taken and general agreements 
on policies or procedures shall be ac- 
curately quoted. 

Place, Date, and Attendance. The 
Executive Board and General Coun- 
cil met at the Statler Hotel in New 
York City on October 25 and 26, in 
conjunction with the annual meeting 
of the Engineers’ Council for Profes- 
sional Development on the preceding 
days. All members of the Executive 
Board and 43 of the 52 members of 
the General Council were present. 

Lapel Button. The members of the 
Executive Board were proudly dis- 
playing their new ASEE lapel but- 
tons! Anyone desiring the lapel but- 
ton or a pin should so inform the 
Secretary and send $3.00 with the 
order, 

YET Paper Contest. The new bro- 
chure advertising the YET Paper Con- 
test was distributed; the suggested 


topics this year center around the 
activities of the Committee on Devel- 
opment of Engineering Faculties. 

Recruiting Practices and _ Proce- 
dures. As a result of requests to re- 
print for distribution to seniors, copies 
are being sold at seven cents each for 
that purpose. Two requests for re- 
printing in engineering college maga- 
zines have been granted. 

Report on Evaluation of Engineer- 
ing Education. The Executive Board 
VOTED that an additional 5,000 
copies of the Report on Evaluation of 
Engineering Education be printed 
and that the cost be charged to the 
original fund for the project, which 
now is termed the “evaluation follow- 
up’ account. 

Income and Expenditures for First 
Quarter. Income looks good com- 
pared to last year because dues pay- 
ments seem to be coming in earlier. 
Expenditures are difficult to compare 
because of the differences in actual 
publication dates of the JouRNAL. 

Society Funds. The Executive 
Board agreed that about $15,000 of 
Society funds should be reinvested in 
government bonds bearing about four 
per cent interest. It was further 
agreed that the desirable procedure 
for handling funds for special studies 
is to retain them in the Treasury of 
the Society for as long a period as 
possible, with the Society making reg- 
ularly scheduled payments to the in- 
stitution doing the work. 

Age Change for Dues Increase. 
The Executive Board VOTED to re- 
fer to the Constitution and By-laws 
Committee the question that the age 
at which dues change from six to 
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eight dollars per year be changed 
from 36 to 30. The present age of 36 
was originally considered as a norm 
for appointment to an associate pro- 
fessor. 

Deans of Men. A meeting for deans 
of men of institutes of technology is 
being arranged by ECAC for the An- 
nual Meeting at Berkeley. The group 
is interested in closer affiliation with 
the Society and this exploratory meet- 
ing will determine the real interest 
and future plans. 

Change in Constitution. The pro- 
posed change in the Constitution per- 
taining to succession to the presidency 
in case of a vacancy was approved by 
the Executive Committee of ECAC. 

Need for Basic Research. The Ex- 
ecutive Board agreed with the recom- 
mendation of ECAC that the Presi- 
dent of the Society and/or others 
designated by him be prepared to 
testify as individuals at House and 
Senate hearings that they “believe 
more basic research is needed in the 
engineering sciences.” 

Cut-backs in Government Research. 
The recent cut-backs and cancellation 
of some government research con- 
tracts with colleges of engineering re- 
sulted in the Chairman of ECRC 
writing to the Assistant Secretary of 
Defense (Research and Engineering ) 
discussing the dangers of such prac- 
tices. The Executive Board VOTED 
that the Secretary of the Society write 
to Engineers’ Joint Council, calling 
their attention to the 18 October 1957 
letter of R. J. Woodrow, and request 
that they take similar action. 

Federal Funds for Research As- 
sistantships. After considerable dis- 
cussion of a proposed resolution to 
increase the number of research as- 
sistants by means of federal funds, 
the Executive Board VOTED that an 
ad hoc committee of R. A. Morgen, 
H. E. Wessman, and R. J. Woodrow, 
Chairman, be appointed to further 
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study the problem and submit a ye. 
port to the Executive Board as soon 
as adequate deliberation makes jt 
possible. 

Costs of Federal Research Con. 
tracts. A new statement of principles 
for determining costs of federal goy. 
ernment contracts has been prepared 
by ECRC and will be submitted to 
government officials in November, 
The statement is based on the insep- 
arability of teaching and research, It 
was agreed that President Lindvall] 
take whatever action is necessary to 
achieve the best possible presentation 
of the statement. 

Research Facilities. The field work 
for the Survey being made by ECRC 
is complete and about 70 per cent of 
the data have been analyzed. The 
federal government is by far the 
major sponsor of research. The in- 
complete study also indicates that 
about nine per cent of the engineer- 
ing faculties are judged to be capable 
of conducting research but are not 
now so involved. 

Review of Current Research. 
ECRC’s 1957 edition may be pur 
chased from Dr. Renato Contini of 
New York University for $2.00 per 
copy. 

Research In Educational Methods. 
The Executive Board agreed that R. 
G. Folsom of ECRC and Philip Nudd 
of the Educational Methods Division 
confer with A. R. Hellwarth, Chair- 
man of ECAC’s Selection and Guid- 
ance Committee, to determine what 
the Educational Testing Service is do- 
ing and to then evolve a program if 
one is deemed desirable. 

Technical Institute Division. Ina 
discussion of Division, Section, and 
Branch activities in the meeting of 
the Executive Board, the differences 
between the Technical Institute Div- 
sion and most others were noted. 
There was a general belief that all 
divisions should function in the same 
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general way and that technical insti- 
tutes should join the Society on their 
own merits and not be encompassed 
only by virtue of the institution's 
membership based on ECPD accred- 
itation of its college of engineering cur- 
ricula. The functioning of the Tech- 
nical Institute Division presented so 
many unique facets that the Executive 
Board VOTED to refer to the Consti- 
tution and By-laws Committee the 
problem of making a thorough study of 
the organization, functioning, financ- 
ing, and the rights and privileges of 
the Technical Institute Division. 
Council Members’ Responsibilities. 
At the conclusion of the reports of the 
vice presidents at the General Coun- 
cil meeting President Lindvall called 
attention to the fact that all reports 
hinted at closer contacts of Sections, 
Divisions, and Committees with the 
Executive Board and General Coun- 
cil through the vice presidents. He 
further added that this desirable 


closer contact made it imperative that 
General Council members realize their 
obligation to transmit information to 
the groups they represent in a regu- 


lar and systematic manner. This 
transmission (and it must be both 
ways) is essential for smooth and efb- 
cient operation of the Society as it is 
presently organized. The members 
of the General Council are important 
links in the system and they should 
not be negligent of their responsi- 
bilities. 

Journal of Engineering Education. 
The dates of issuance now are about 
the 10th of each month, October 
through June, with the Yearbook be- 
ing a special February 15 issue. 

Brief notes on Section program ma- 
terial will be considered for publica- 
tion if they are received about two 
months prior to the date of publica- 
tion. The flow of papers being sub- 
mitted for publication is now slightly 
ahead of capacity to publish. Never- 
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theless, Sections and Divisions are 
urged to continue their efforts to sub- 
mit good papers and to give their 
recommendations. 

Humanistic-Social Summer _Insti- 
tute. Ever since General Education 
in Engineering was published, at- 
tempts have been made by the Hu- 
manistic-Social Division to sponsor a 
Summer Institute. All efforts failed 
because of a lack of financing. Pres- 
ident Lindvall explored the matter 
with the National Science Foundation 
and reported that the plans thus far 
proposed could not be financed by 
NSF. Some alternate plans were sug- 
gested and they will be referred to 
the Humanistic-Social Division. 

Mechanics Examination. Thirty in- 
stitutions from all over the country 
are going to participate in a “na- 
tional examination norm” project. 
The study developed from the ob- 
served fact that the amount and qual- 
ity of mechanics taught in colleges 
of engineering varies tremendously 
and the belief that a unified approach 
to its teaching was one aspect of an 
up-grading program. 

Civil Engineering Bulletin. Pub- 
lication is being discontinued because 
of the lack of an advertiser. In the 
future the Bulletin may appear in the 
Journal, as the Mechanics Bulletin 
now does—for the same reason. 


Summer Schools for 1958 


Educational Methods and CYET. 
The General Council VOTED to ap- 
prove the joint request of the Educa- 
tional Methods Division and CYET to 
sponsor a two-day summer school at 
Berkeley on the Friday and Saturday 
of the Annual Meeting week, the gen- 
eral subject being principles of learn- 
ing in professional education. 

Mining Engineering. The General 
Council VOTED to approve a one or 
two-day summer school on the teach- 
ing of mining engineering if the Ex- 
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ecutive Board of the Mineral Engi- 
neering Division approves. 


Summer Schools for 1959 


Engineering Economy. The Gen- 
eral Council VOTED to approve a 
summer school on engineering econ- 
omy to be held in conjunction with 
the 1959 Annual Meeting in Pitts- 
burgh, subject to the approval of the 
host institution. 

Humanistic-Social and English. The 
General Council VOTED to approve 
a summer school jointly sponsored by 
the Humanistic-Social and English 
Divisions to be held in conjunction 
with the 1959 Annual Meeting in 
Pittsburgh, subject to the approval of 
the host institution. 

Section Affiliation. The General 
Council VOTED that the South 
Dakota School of Mines and Technol- 
ogy henceforth be in the Rocky 
Mountain Section. The members at 


SDSM&T requested the transfer from 


the North-Midwest Section because 
they were geographically closer to 
most of the schools in the Rocky 
Mountain Section and thus could par- 
ticipate more actively in Section 
affairs. 

Financing of Section Meetings. 
The Executive Board agreed that 
since the New England Section 
finances its meetings by a_ twenty- 
dollar contribution from all institu- 
tions belonging to ASEE, it would be 
within the Section’s rights and privi- 
leges to inform non-member schools 
regularly having staff members _at- 
tending in considerable number of 
the practice and inviting them to 
make a like contribution if they 
wished; however, the payment of such 
a fee is not to be construed as a pre- 
requisite for attendance. 

Atomic Energy Education News 
Letter. Publication on a monthly 
basis is being resumed as a result of 
a $2000 contract with the Atomic 
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Energy Commission. If you wish to 
receive it so inform the Office of the 
Secretary. 

ASEE-AEC Summer Institutes for 
1958. Funds are available and ind). 
cations are that there most probably 
will be four basic or beginning eight. 
week programs: four advanced pro- 
grams on instrumentation and cop- 
trol, metallurgy, chemical processing, 
and reactor technology; and a basic 
or beginning course for technical in. 
stitute instructors. 

Society Luncheon at 1958 Nuclear 
Congress. The Executive Board 
VOTED not to sponsor a_ Society 
luncheon in connection with the 1958 
Nuclear Congress. 

Engineers Job Directory. Last 
year’s Directory for summer employ- 
ment of faculty members was devel- 
oped by Dr. C. E. Work and pub- 
lished in the March, 1957 issue of the 
Journal of Engineering Education. 
Because of its apparent success a 
similar program is being developed 
this year. The Executive Board 
agreed that the project be referred to 
the Relations With Industry Division 
for critical evaluation as a permanent 
activity of the Society and the sub- 
mission of a plan of operation if the 
program be deemed desirable. 

Effective Teaching Manual.  Sev- 
eral years ago a committee of the So- 
ciety prepared the manual which was 
published on a non-profit basis. The 
publisher states it is now appropriate 
to decide on a revision or discontinua- 
tion to publish. The Executive Board 
VOTED that revision of the Effective 
Teaching Manual be referred to the 
Committee on Development of Engi- 
neering Faculties for possible adop- 
tion as a portion of their program. 

Rosters of Graduating Seniors. 
ECAC reported that the preparation 
of rosters of graduating seniors and 
distribution to engineering societies 
was not judged to be a duty of deans 
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of engineering; instead, it was ex- sponsibility for exhibits at Annual 
pressly believed that such rosters Meetings be in the hands of the Local 
should be prepared by student chap- Committees, that the Society estab- 
ters and that in those cases where no lish this general policy, and that any 
student chapters exist the interested questions arising be referred to the 
parties should go directly to the de- Secretary of the Society. 

partments involved. It is recognized 

that individual institutions may have Future Annual Meetings 

previously established unique _pro- e Ay et : 
cedures for handling requests for 1958—University of California at 
such rosters. Berkeley, June 16-20 

Appointment of Secretary and Edi- 1959—Pittsburgh, June 15-19 
tor. The Executive Board VOTED 1960—Purdue University 
that the annual appointments of the 1961—University of Kentucky 
Secretary and Editor be made at the 
ipril, or spring, meeting of the Execu- Next Meetings 
tive Board instead of at its June 
meeting. 

Committee Reports. The General 
Council agreed that the Secretary of 
the Society ask for written reports 
from all Society committees and that 
those requiring action be brought to 
the attention of the General Council 
by the appropriate national officer; 
chairmen will be invited to be present 
when their reports are discussed. Respectfully submitted, 

Exhibits at Annual Meetings. The W. LetcHtron Co .ins 
General Council VOTED that the re- Secretary 


Executive Board—April 17 and 18 
at Miami Beach, Florida, with 
the Southeastern Section. 

General Council—At the University 
of California at Berkeley on June 
16—dinner meeting with wives, 
and on June 20—a luncheon 
meeting for new and old mem- 
bers. 





HARVARD SURVEY CRITICIZES 
INDUSTRIAL RECRUITING 


A team of Harvard researchers has concluded that the growing 
emphasis on fringe benefits and extras in industrial recruiting prac- 
tices is downgrading the engineer. Their survey, “Engineering 
Manpower—How to Improve Its Productivity,” can be purchased 
from Engineering Manpower, P. O. Box 161, Cambridge 338, 
Massachusetts. 
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As of October 31, 1957 


AREHART, Levi E., Instructor in Mechan- 
ical Engineering, Wichita University, 
Wichita, Kan. A. T. Murphy, H. B. 
Hamilton. 

BaBeL, Henry W., Instructor in Indus- 
trial Engineering, Ohio State Univer- 
sity, Columbus. Albert B. Bishop, 
Thomas H. Rockwell. 

BaRrNorF, Ropert M., Assistant Profes- 
sor of Civil Engineering, Pennsylvania 
State University, University Park. B. 
A. Whisler, R. D. Scheirer. 

Bayer, RicHarp, Assistant Professor of 
Mechanical Engineering, Michigan 


College of Mining and Technology, 
Houghton. 
worth. 
Engnr. 
BoNANNO, FREDERICK R., Instructor in 
Mechanics, United States Air Force 
Academy, Denver, Colo. 


E. W. Niemi, R. L. Pap- 


Divisional interest: Mech. 


Archie Hig- 
don, Robert G. Valpey. Divisional in- 
terest: Mech. and Matls.; Math. 

Britton, Rosert A., Instructor in En- 
gineering Drawing, Missouri School of 
Mines and Metallurgy, Rolla. L. C. 
Christianson, C. M. Blevins. Divi- 
sional interest: Engnr. Dwg. 

Brooks, Harvey, Dean of Engineering 
and Applied Physics, Harvard Univer- 
sity, Cambridge 38, Mass. Albert 
Haertlein, Arthur E. Bryson. Divi- 
sional interest: Educ. Admin., Physics. 

Burns, Ricwarp L., Instructor in Engi- 
neering Drawing and _ Descriptive 
Geometry, University of Missouri 
School of Mines, Rolla. L. C. Chris- 
tianson, C. M. Blevins. Divisional in- 
terest: Engnr. Dwg., Ind. Engnr. 

SARIDDI, JAMES G., Instructor in Engi- 
neering and Mathematics, Kansas City 
Missouri Junior College. Allen E. Pol- 
lock, James Lawton Bennett. Divi- 
sional interest: Engnr. Dwg., Math. 

CaRNEY, BroTHER J. GeorGce, Chairman, 
Physics Department, St. Mary’s Col- 
lege, Winona, Minn. W. Leighton 
Collins, F. C. Lindvall. Divisional in- 
terest: Physics, Coord. of Coop. Engr. 


402 


Corsa, NicHo.as B., Assistant Professor 
of Engineering, University of Hawaii 
Honolulu 14. Don E. Avery, James 
B. T. Downs. 

DecterR, Howarp E., Professor of Me. 
chanical Engineering, University of 
Wichita, Kan. A. T. Murphy, L, 0 
Hanson. 

Drrastan, Henry A., Instructor in Engi- 
neering Drawing, Wayne State Uni. 
versity, Detroit 2, Mich. Ralph T. 
Northrup, Robert W. Grant. Divi. 
sional interest: Engnr. Dwg., C. E. 

Dopson, Exxiott E., Instructor in Me- 
chanical Engineering, Pennsylvania 
State University, University Park. 
Jerry G. Richter, Edwin P. Nye. 

Doo.an, Rosert J., Director, University 
of Massachusetts School of Engineer- 
ing, Pittsfield Branch, Pittsfield, Mass. 
Carl S. Roys, George R. Higgins. 

Foote, Jor R., Associate Professor of 
Division of Engineering Science, Pur- 
due University, West Lafayette, Ind. 
Frederick J. Bogardus, Reidar L. An- 
derson. 

FuKUsHIMA, TOsHITUKI, Instructor in Me- 
chanical Engineering, Swarthmore Col- 
lege, Swarthmore, Pa. Bernard Mor- 
rill, W. J. Cope. Divisional interest: 
M. E.; Mech. & Matls. 

GARDNER, CHARLES N., Instructor in 
Mechanical Engineering, Brigham 
Young University, Provo, Utah. J. J. 
Jonsson, Davis Bartholomew. 

GoopcaiLp, Irwin L., Jr., Instructor in 
Chemical Engineering, University of 
Massachusetts, Amherst. Joseph $. 
Marcus, George A. Marston. Divi- 
sional interest: C. E. 

GrAEBEL, WiL1AM P., Instructor in En- 
gineering Mechanics, University of 
Michigan, Ann Arbor. Joseph Matar, 
R. A. Dodge. Divisional interest: 
Mech. and Matls., Math. 

GranaM, L. M., Jr., Instructor in Indus- 
trial Engineering and _ Engineering 
Drawing, Texas Technological Col- 
lege, Lubbock. C. C. Perryman, Mar- 
garet B. Atkinson. Divisional interest: 
Engnr. Dwg., Ind. Engnr. 
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Grecory, Pure C., Instructor in Me- 
chanical Engineering, Kansas State 
College, Manhattan, Kan. Ralph G. 
Nevins, Robert E. Crank. Divisional 
interest: M. E., E. E. 

GrisAMORE, Newson T., Assistant Pro- 
fessor of Electrical Engineering, George 
Washington University, Washington, 
D. C. Llewellyn A. Rubin, Ernest 
Frank. 

Gruss, GEORGE CamprincE, Jr., In- 
structor in Engineering Department, 
Coalinga Junior College, Coalinga, 
Cal. Milton E. Bender, Cecil J. Ag- 
geler. Divisional interest: C. E., 
Engnr. Dwg. 

HartzeELL, Hartey W., Consulting En- 
gineer, Commonwealth Associates, Inc., 
2909 E. Washington Ave., Jackson, 
Mich. A. R. Hellwarth, J. H. Foote. 
Divisional interest: Ind. Admin.; E. E. 

HerzBerG, Rosert J., Instructor in En- 
gineering Mechanics, Marquette Uni- 
versity, Milwaukee, Wis. Raymond J. 
Kipp, Robert W. Kuech. Divisional 


interest: Mech. and Matls., Math. 
Hussarp, Noe, Registrar and Director 


of Admissions, Missouri School of 
Mines and Metallurgy, Rolla, Mo. 
Curtis L. Wilson, R. M. Rankin. Di- 
visional interest: Educ. Admin. 

KoreN, CHARLES, Assistant Professor of 
Mathematics, Newark College of En- 
gineering, Newark, N. J. Carl Konove, 
Edgar Virene. Divisional interest: 
Math., G. E. 

Lorey, G. Epwin, Assistant Professor of 
Ceramic Engineering, Missouri School 
of Mines and Metallurgy, Rolla, Mo. 
Curtis L. Wilson, A. W. Schlechten. 
Divisional interest: Ceramic Engnr., 
Mineral Tech. 

Matuers, Lewis J., Jr., Assistant In- 
structor in Mechanics, College of En- 
gineering, Marquette University, Mil- 
waukee, Wis. William L. Reitmeyer, 
Paul B. Zielinski. Divisional interest: 
Mech. and Matls., C. E. 

MICHELSON, IRviNG, Professor and Head 
of Aeronautical Engineering Depart- 
ment, The Pennsylvania State Univer- 
sity, University Park. Merritt A. Wil- 
liamson, Earl B. Stavely. 

Morton, Gorpon Forses, Assistant Pro- 
fessor of Engineering Science, Ontario 
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Agricultural College, Guelph, Ontario, 
Canada. C. G. E. Downing, F. H. 
Theakston. Divisional interest: E. E., 
A. EB. 

McPuerson, Georce, Associate Profes- 
sor of Electrical Engineering, Missouri 
School of Mines and Metallurgy, Rolla, 
Mo. F. T. Tingley, I. H. Lovett. Di- 
visional interest: E. E., Hum.-Soc. 

ParpDogE, Peter Peasopy, Instructor in 
Mechanics, Lafayette College, Easton, 
Pa. Charles L. Best, Wm. G. Mc- 
Lean. Divisional interest: Mech. and 
Matls., Math. 

PEGRAM, GLENN L., Section Head, Per- 
sonnel Management, General Motors 
Institute, Flint, Mich. W. F. Eding- 
ton, C. A. Brown. Divisional inter- 
est: Hum.-Soc., Pers. Met. 

PoaGce, Scotr Tasor, Instructor in In- 
dustrial Engineering, Texas A. & M. 
College, College Station, Tex. Stanley 
A. Wykes, A. R. Burgess. Divisional 
interest: Ind. Engnr.; Math. 

PonvDER, Paut Epwarp, Assistant Regis- 
trar, Missouri School of Mines and 
Metallurgy, Rolla, Mo. Curtis L. Wil- 
son, R. M. Rankin. Divisional inter- 
est: Educ. Admin. 

PuULHAMUS, WILLIAM Rocers, Head of 
Electrical Department, Mohawk Val- 
ley Technical Institute, Utica, N. Y. 
C. A. Higgerson, B. G. Davis. Divi- 
sional interest: Tech. Inst.; E. E. 

Raynor, SEVERIN, Professor of Mechan- 
ical Engineering, Northwestern Uni- 
versity, Evanston, Ill. Ali Bulent 
Cambel, D. D. Kilner. Divisional in- 
terest: M. E., Mech. & Mat’ls. 

Rossins, LONNiE JosepH, Lecturer in In- 
dustrial Engineering, University of 
Southern California, Los Angeles. 
Homer H. Grant, Eugene Richman. 

SCHMALING, GEORGE Puuip, Assistant 
Coordinator for School of Engineer- 
ing, Southern Methodist University, 
Dallas 5, Tex. Jack W. Harkey, J. W. 
Griffith. 

ScuHRAG, Rosert Leroy, Associate Pro- 
fessor of Electrical Engineering, Uni- 
versity of Wichita, Wichita, Kan. A. 
T. Murphy, L. V. Rastrelli. Divisional 
interest: E. E., Physics. 

Setic, Ernest T., Assistant Engineer 
Mechanical Engineering, Armour Re- 
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search Foundation, Chicago 16, Ill. 
Gerhard A. Nothmann, David B. 
Singer. Divisional interest: Ind. 
Engnr., Mech & Mat'ls. 

Spears, SHOLTO M., Professor of Civil 
Engineering, University of Arkansas, 
Fayetteville. Geo. F. Branigan, C. W. 
Oxford. 

Sperry, JAMES L. V., Professor of Me- 
chanical Engineering, The Detroit In- 
stitute of Technology, Detroit 35, 
Mich. Earnest A. Lucitte, L. L. 
Henry. Divisional interest: M. E., 
Eng. Econ. 

STEELE, WiLL1AM H., Instructor in En- 
gineering Drawing, University of 
Michigan, Ann Arbor, Mich. Frank 
H. Smith, Herbert T. Jenkins. Divi- 
sional interest: Engr. Dweg., Instr. 
Engr. 

STOCKER, DoNALD VERNON, Assistant 
Professor of Electrical Engineering 
Wayne State University, Detroit 2, 
Mich. Robert W. Grant, Edward A. 
Szymanski. Divisional interest: E. E.., 
Physics. 

StRITE, KENNETH LLoyp, Assistant Di- 
rector of Engineering Training, North- 
rop Aeronautical Institute, Inglewood, 
Cal. C. T. Reid, Herbert W. Hartley. 

Van RENNES, ALBERT B., Supervisory 
Engineer in Nuclear Technology, Ben- 
dix Aviation Corporation Research 
Laboratories, Detroit 35, Mich. G. A. 
Rosselot, W. Leighton Collins. 

Wuitre, JAMES McDorMan, Associate 
Professor of Industrial Engineering, 
Stevens Institute of Technology, Ho- 
boken, N. J. Arthur Lesser, Jr., A. H. 
Spinner. Divisional interest: Ind. 
Engnr., Math. 


As of November 12, 1957 


ANDERSON, Pau HERMAN, Professor and 
Head of Metallurgy, South Dakota 


Mines and Technology, 
Rapid City. A. E. McHugh, G. G. 
Osterhof. Divisional interest: Phys. 
Met.; Min. Tech. 

ArMsTRONG, W. H., Associate Professor 
of Industrial Engineering, West Vir- 
ginia University, Morgantown. George 
W. Weaver, J. F. Hamilton. © Divi- 


School of 
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sional interest: Ind. Eng.; Shop & 
Mech. Arts. 

BoLDEN, Davip Ira, Associate Professor 
of Civil Engineering, Valparaiso Uni. 
versity, Valparaiso, Ind. H. C. Hesse. 
Fred W. Kruger. Divisional interest. 
C. E. 

BONTHRON, ROBERT JOHN, Assistant Pro. 
fessor of Mechanical Engineering and 
Administrative Assistant to the Dean 
of Engineering, Illinois Institute of 
Technology, Chicago 16. Ralph G, 
Owens, J. C. Boyce. Divisional inter. 
est: M. E. 

Burns, JoHN Leo, Instructor in Indus. 
trial Engineering, University of Flor- 
ida, Gainesville. L. E. Schoonmaker, 
E. P. Martinson. Divisional interest: 
Ind. Eng.; Math. 

Causey, Matcotm L., Jr., Assistant 
Professor of Civil Engineering, The 
Citadel, Charleston, S. C. L. K 
Himelright, J. C. Key. Divisional In- 
terest: C. E. 

CHURCHILL, WESLEY H., Associate Pro- 
fessor of Engineering Shop, Wayne 
State University, Detroit, Mich. Robert 
W. Grant, Gordon E. Rivers. Divi- 
sional interest: Mfg. Eng.; Ind. Eng, 

DrPasQuaLe, RayMonp A., Instructor in 
Architecture, University of Illinois, 
Urbana. Chu Kia Wang, Linwood J. 
Brightbill. Divisional interest: Arch. 
Eng.; Arch. 

DONNELLY, Harotp I., Instructor in 
Civil Engineering, The Citadel, 
Charleston, S. Car. Gus J. Hutto, 
John C. Key. Divisional interest: 
C. E. 

Douctas, JoHN G., Professor and Chair- 
man of Geology, University of Missis- 
sippi, University. Tom W. Stallworth, 
Howard L. Furr. Divisional interest: 
Min. Tech.; Geol.; Petroleum Geo- 
phys. Eng. 

Duncan, Rospert C., Personnel Man- 
ager, Minneapolis Honeywell Regula- 
tor Co., Minneapolis, Minn. A. Lach- 
lan Reed, Paul A. Cartwright. Divi- 
sional interest: Admin., Ind.-Employee 
Relations. 

ECKENFELDER, WILLIAM W., Jr., Ass0- 
ciate Professor of Civil Enginering, 
Manhattan College, New York City. 
Brother Joseph McCabe, Brother 
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Aubert, F.S.C. Divisional interest: 
C. E. 

FuLers, LAWRENCE E., Instructor in Ap- 
plied Mechanics, Kansas State Col- 
lege, Manhattan. John E. Kipp, Frank 
J. McCormick. Divisional interest: 
Mech. & Mat.; Arch. Eng. 

EYERMANN, Louis M. Teacher of Math- 
ematics, Fern Creek High School, 
Fern Creek, Kentucky. Herman A. 
Moench, John L. Bloxsome. Divi- 
sional interest: Math. & Math. Phy.; 
Chem. 

FELDMAN, Marvin J., Instructor in 
Mathematics and Physical Science, 
Cogswell Polytechnical College, San 
Francisco, 10, Calif. Eugene Wood 
Smith, Lloyd N. Case. Divisional in- 
terest: Tech. Inst.; Math. 

FowLER, CHARLES Appison, III, Asso- 
ciate Professor of Electrical Engineer- 
ing, U. S. Naval Academy, Annapolis, 
Md. Wesley K. Kay, Earl W. Thom- 
son. 

Gray, GERARD ELMER, Associate Pro- 
fessor of Architectural Engineering, 
Agricultural and Technical College of 
North Carolina, Greensboro. Armand 
Richardson, Leo Williams, Jr. Divi- 
sional interest: Arch. Eng. 

Haticxl, JoseEPpH Epwrn, Instructor in 
Technical Drawing, Illinois Institute 
of Technology, Chicago. Theodore 
Dolan, H. C. Spencer. 

Haynes, Frep B., Head of Electrical En- 
gineering, Drexel Institute of Tech- 
nology, Philadelphia, 4, Pa. Martin 
N. Kaplan, Hun H. Sun. Divisional 
interest: E. E. 

HeaGLer, Ricuarp B., Instructor in Ap- 
plied Mechanics, Kansas State Col- 
lege, Manhattan. Frank J. McCor- 
mick, John E. Kipp. Divisional In- 
terest: C. E.; Mech. & Mat. 

Heizer, KENNETH W., Assistant Pro- 
fessor of Electrical Engineering, South- 
em Methodist University, Dallas, Tex. 
John A. Savage, F. W. Tatum. Divi- 
sional interest: E. E. 

Hevricu, Roperr P., Assistant Professor 
of Civil Engineering, Drexel Institute 
of Technology, Philadelphia 4, Pa. 
W. A. Holland, L. P. Mains. Divi- 
sional interest: C. E.; Mech. & Mat. 
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Hicxs, THomas E., Associate Professor 
of Engineering, University of Califor- 
nia, Los Angeles 24. W. D. Van 
Borst, Bonham Campbell. 

Jounnson, ERE E., Assistant Manager of 
Professional Employment, Westing- 
house Educational Center, Ardmore 
Blvd. & Brinton Road, Pittsburgh 21, 
Pa. George E. Moore, C. H. Ebert, 
Jr. Divisional interest: Admin., Ind.- 
Prof. Employment; Gen. Eng. 

Jounson, GERALD E., Section Head, In- 
dustrial Engineering Department, 
General Motors Institute, Flint, Mich. 
L. C. Lander, Jr., E. A. Reed. Divi- 
sional interest: Ind. Eng.; Eng. Econ. 

KERSTEN, LEENDERT, Instructor in En- 
gineering Mechanics, University of 
Nebraska, Lincoln. James S. Black- 
man, Donald N. Pierce. Divisional 
interest: Eng. Draw.; Mech. & Mat. 

KERSTEN, RoBERT Donavon, Assistant 
Professor of Engineering Science and 
Civil Engineering, Arizona State Col- 
lege, Tempe. Lee P. Thompson, Guy 
C. Beakley. 

Laciny, Lioyp C., 
chanical Engineering, Missouri School 
of Mines and Metallurgy, Rolla. C. 
R. Remington, Jr., Gordon L. Scofield. 
Divisional interest: M. E. 

LATVALA, Erno K., Instructor in Me- 
chanical Engineering, Tennessee Arts 
and Industrial State University, Tulla- 
homa. Joel F. Bailey, Robert L. 
Young. Divisional interest: Mech. & 
Mat.; Aeronautics and Aero. Eng. 

LinpQuistT, ELmMo G., Associate Professor 
of Mechanical Engineering, Univer- 
sity of Kanasas, Lawrence. Ralph S. 
Tait, Edw. J. McBride. Divisional 
interest: M. E.; Ind. Eng. 

Liu, Hstn-Kuan, Assistant Professor of 
Civil Engineering, Colorado State Uni- 
versity, Fort Collins. Robert D. La- 
Rue, Milton E. Bender. 

Love, Tom, J., Jr., Assistant Professor 
of Mechanical Engineering, University 
of Oklahoma, Norman. D. B. Turk- 
ington, E. F. Dawson. Divisional in- 
terest: M. E. 

MapsEN, Nites, Associate Professor of 
Chemical Engineering, University of 
Rhode Island, Kingston, R. I.  Fer- 
dinand Votta, Jr., Frank J. DeLuise. 


Instructor in Me- 
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MASNAGHETTI, RAyMoND K., Assistant 
Professor of Electrical Engineering, 
Purdue University, West Lafayette, 
Ind. W. H. Hayt, Jr., R. P. Siskind. 
Divisional interest: E. E.; Math.; Phys. 

Morcan, Jack W., Associate Professor 
and Assistant to the Dean of Engineer- 
ing, University of Missouri, Columbia. 
Huber O. Croft, D. L. Waidelich. 
Divisional interest: Admin., Educa.- 
Eng. Place.; Eng. Draw.; Shop & 
Mech. Arts. 

MUHLBAUER, KARLHEINE C., Instructor 
in Mechanics, Missouri School of 
Mines and Metallurgy, Rolla. Peter 
G. Hansen, R. F. Davidson. Divi- 
sional interest: Mech. & Mat.; C. E. 

Murray, Rosert I., Assistant Professor 
of Mechanics, University of Santa 
Clara, Santa Clara, Calif. Robert J. 
Parden, R. K. Pefley. Divisional inter- 
est: Mech. & Mat.; M. E. 

McLeop, ALEXANDER H., Field Repre- 
sentative, The Macmillan Company, 
60 Fifth Avenue, New York 11, N. Y. 
Henry B. McCurdy, Valery H. Webb. 
Divisional interest: Admin., Ind.-Ed. 
Eng. Textbooks; Math. & Phys. 

O'Connor, JosepH F., Assistant Director 
of Spring Garden Institute, Philadel- 
phia 4, Pa. Brother Amandus Leo, 
Brother Aubert, F.S.C. Divisional in- 
terest: Admin. Educa.; Tech. Inst. 

OLDENBURGER, Rurus, Professor of Me- 
chanical Engineering, Purdue Univer- 
sity, West Lafayette, Ind. E. S. Ault, 
H. L. Solberg. 

PETERSON, PauL W., Research Engineer 
“A”, Lockheed Aircraft, Sunnyvale, 
Calif. Glenn Murphy, E. H. Ohlsen. 

Purpy, Davin L., Manager, Engineering 
Program Courses, General Electric 
Company, Building 36, Schenectady 
8, N. Y. David F. Kline, John R. M. 
Alger. Divisional interest: Admin., 
Ind. 

REILLY, JAMEs J., Assistant Professor of 
Physics, Loyola University of Los An- 
geles, Los Angeles 45, Calif. Daniel 
E. Whelan, Jr., Rev. L. Clyde Werts. 

Ricu, Lucren L., Assistant Professor of 
Mechanical Engineering, Howard Uni- 
versity, Washington, D. C. Darnley 
E. Howard, Raymond M. Jones. 

SCHNEIDER, GEORGE R., Associate Pro- 
fessor of Mechanics and Hydraulics, 
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State University of Iowa, Iowa City, 
F. M. Dawson, J. W. Howe. Diyi. 
sional interest: Mech. & Mat.; C, E. 

SHaw, Mark D., Instructor in Agricul. 
tural Engineering, The Pennsylvania 
State University, University Park. 
Earl A. Myers, F. W. Peikert. Diyj. 
sional interest: Agr. Eng.; C. E. 

Sms, M. Wixson, Manager of Engineer. 
ing Training and Education Engineer. 
ing, Personnel Service, General Elec. 
tric Company, 570 Lexington Ave, 
New York. H. W. Gouldthorpe, John 
K. Wolfe. Divisional interest: Admin, 
Ind.; E. E.; M. E. 

SLEMON, GORDON R., Assistant Professor 
of Electrical Engineering, University 
of Toronto, Toronto 5, Ontario, Can- 
ada. Gordon F. Tracy, P. E. Burke, 

THOMAS, ORVILLE M., Associate Profes. 
sor of Mathematics, U. S. Naval Acad- 
emy, Annapolis, Md. Justus M. 
Holme, R. M. Johnston. Divisional 
interest: Math.; Mech. & Mat. 

TRYTTEN, MeERRIAM H., Director, Office 
of Scientific Personnel, National Acad- 
emy of Sciences, 2101 Constitution 
Ave., N.W., Washington 25. Henry 
H. Armsby, Ralph A. Morgen. Diwi- 
sional interest: Admin., Educa.; Phys. 

Usry, JoHN Martin, Assistant Professor 
of Electrical Engineering, Missouri 
School of Mines and Metallurgy, Rolla. 
I. H. Lovett, C. James Grimm. Divi- 
sional interest: E. E.; Phys. 

WInTERS, STANLEY B., Instructor in 
English, Newark College of Engineer- 
ing, Newark, N. J. Warren H. Crater, 
James H. Pitman. Divisional interest: 
Eng.; Human.-Social. 


As of November 19, 1957 


APPEL, WALTER W., Instructor in Elee- 
tronics, Indiana Technical College, Ft. 
Wayne, Ind. Robert C. Ruhl, Ralph 
S. Carson. Divisional interest: E. E,; 
Phy. 

Barry, Joseru E., Instructor, New York 
Graduate Engineering Training Cen- 
ter, Western Electric Company, Ine. 
10 Columbus Circle, 19th Floor, New 
York 19. George J. Kent, Francis . 
Kirk. 

Biack, Tuomas J., Instructor in Engi 
neering Drawing, University of Mich 
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igan, Ann Arbor. H. T. Jenkins, R. 
H. Hoisington. Divisional interest: 
Eng. Draw.; C. E. 

BRENNER, JOSEPH, Instructor, New York 
Graduate Engineering Training Cen- 
ter, Western Electric Company, Inc., 
10 Columbus Circle, 19th Floor, New 
York 19. George J. Kent, Francis S. 
Kirk. 

BuCKHOLZ, WARREN L., Instructor, New 
York Graduate Engineering Training 
Center, Western Electric Company, 
Inc., 10 Columbus Circle, 19th Floor, 
New York 19. George J. Kent, 
Francis S. Kirk. 

CasTELLAN, NORMAN J., Associate Pro- 
fessor of Civil Engineering, Sacra- 
mento State College, Sacramento, 
Calif. Edwin B. Weinberg, John 
Lillie. Divisional interest: C. E. 

Cuancaris, JAMES S., Instructor, New 
York Graduate Engineering Training 
Center, Western Electric Company, 
Inc., 10 Columbus Circle, 19th Floor, 
New York 19. George J. Kent, 
Francis S. Kirk. 

Conroy, JoHN J., Jn., Deputy Chief, 
Graduate Engineering Training De- 
velopment, Western Electric Com- 
pany, 195 Broadway, New York 7. 
George J. Kent, Francis S. Kirk. 

Etter, CHARLES G., Jr., Associate Pro- 
fessor of Civil Engineering, Drexel In- 
stitute of Technology, Philadelphia, 
Pa. L. P. Mains, L. L. Beratan. Di- 
visional interest: C. E.; Mech. & Mat. 

HALPERN, Epwin, Coordinator of Indus- 
trial Engineering, Bridgeport Engi- 
neering Institute, Bridgeport 3, Conn. 
William J. Owens, John A. Robinson. 
Divisional interest: Ind. Eng.; Phys. 

IBsen, SorEN C., Chairman of Physics 
and Electrical Engineering, Bridge- 
port Engineering Institute, Bridgeport 
3, Conn. William J. Owens, John A. 
Robinson. Divisional interest: E. E.; 
Phys. 

Jenxs, Barton L., Associate Professor of 
Mechanical Enginering, Pennsylvania 
State University, University Park. V. 
E. Neilly, Gerald K. Gillan. Divi- 
sional interest: M. E.; Mech. & Mat. 

Kapp, HERMAN E., Instructor, New York 
Graduate Engineering Training Cen- 
ter, Western Electric Company, Inc., 
10 Columbus Circle, 19th Floor, New 


York 19. George J. Kent, Francis S. 
Kirk. 

Kerr, Howarp H., Principal of Ryerson 
Institute of Technology, Toronto, On- 
tario, Canada. Thos. J. Rung. Floyd 
B. Fisher. Divisional interest: Admin., 
Educa. 

Kirk, THomas, Jr., Instructor in Mathe- 
matics, West Virginia Institute of 
Technology, Montgomery. L. C. Nel- 
son, G. C. Slaven. Divisional interest: 
Math.; Phys. 

KumMMER, KertH F., Chairman of Me- 
chanical Engineering, Milwaukee 
School of Engineering, Milwaukee, 
Wis. Thomas S. Lyon, Arvid W. 
Carlson. Divisional interest: M. E. 

Lertcu, Joun B., Instructor, New York 
Graduate Engineering Training Cen- 
ter, Western Electric Company, Inc., 
10 Columbus Circle, 19th Floor, New 
York 19. George J. Kent, Francis S. 
Kirk. 

Lestz, SAMUEL S., Instructor in Mechan- 
ical Engineering, Pennsylvania State 
University, University Park. Jerry G. 
Richter, Edwin P. Nye. Divisional 
interest: M. E. 

Matuiev, Ricwarp D., Instructor in 
Aeronautical Engineering, The Penn- 
sylvania State University, University 
Park. Irving Michelson, M. S. Gjes- 
dah]. Divisional interest: Aero.; 
Mech. & Mat. 

Mazzoia, MICHAEL C., Associate Dean, 
Franklin Technical Institute, 41 Berk- 
eley St., Boston, Mass. Ralph G. 
Adams, Powell H. Humphries. Divi- 
sional interest: Tech. Inst.; Admin.; 
Educa. 

MILLIGAN, Manciz. W., Instructor in 
Mechanical Engineering, University of 
Tennessee, Knoxville. J. Mack Tucker, 
W. K. Stair. 

McKie, Wit T., Jr., Instructor in Me- 
chanical Department, Mississippi State 
College, State College. Charley Scott, 
A. G. Holmes. Divisional interest: 
M. E.; Mech. & Mat. 

McNicuHoit, Wi.u1AM J., Assistant Pro- 
fessor of Civil Engineering, Villanova 
University, Villanova, Pa. J. Stanley 
Morehouse, Richard H. Miller. Divi- 
sional interest: C. E. 

NatTTrREss, JoHN A., Assistant Professor 
of Industrial Engineering, University 
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of Florida, Gainesville. E. P. Martin- 
son, Donald B. Wilcox. Divisional in- 
terest: Ind. Eng.; Eng. Econ. 

NorMaN, KertH E., Instructor, New 
York Graduate Engineering Training 
Center, Western Electric Company, 
Inc., 10 Columbus Circle, 19th Floor, 
New York 19. George J. Kent, 
Francis S. Kirk. 

Nutz, Haron R., Assistant Professor of 
Chemical Engineering, University of 
Dayton, Dayton 9, Ohio. R. E. Wil- 
son, Raymond J. Stith. Divisional in- 
terest: C. E.; Math. 

OsTERKAMP, Husert A., Instructor in 
Civil Engineering, The Citadel, 
Charleston, S$. C. Gus J. Hutto, L. K. 
Himelright. Divisional interest: C. E. 

PALERMO, JosePH A., Associate Profes- 
sor of Chemical Engineering, The 
University of Toledo, Toledo 6, Ohio. 
Walter V. Burg, W. Sherman Smith. 
Divisional interest: C. E. 

PENDERGAST, Rospert C., Instructor in 
Engineering, Eastern New Mexico 
University, Portales. John Penick, 
W. H. Carson. Divisional interest: 
C. E.; Mech. & Mat. 

PirerR, Drury A., Professor of Mining 
Engineering, Director, School of Min- 
eral Engineering, University of Wash- 
ington, Seattle 5. James I. Mueller, 
Robert J. Campbell, Jr. Divisional in- 
terest: Admin., Educa.; Min. Tech. 

PLANIE, THEODORE J., Chairman of 
Ceramic Engineering, Missouri School 
of Mines & Metallurgy, Rolla. Curtis 
L. Wilson, V. A. C. Gevecker. Divi- 
sional interest: Ceram. Eng.; Min. 
Tech. 

RakeL, Rosert H., Instructor in Elec- 
trical Engineering, University of Cin- 
cinnati, Cincinnati 37, Ohio. H. K. 
Justice, R. H. Engelmann. Divisional 
interest: E. E.; Math. 

REED, RupDELL, JR., Associate Professor 
of Industrial Engineering, University 
of Florida, Gainesville. E. P. Martin- 
son, A. C. Kleinschmidt. Divisional 
interest: Ind. Eng. 

Reirzer, Basi J., Assistant Professor of 
Chemical Engineering, Illinois Insti- 
tute of Technology, Chicago 16. 
Robert C. Kintner, Ralph E. Peck. 
Divisional interest: C. E. 
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REYNOLDS, CHARLES C., Assistant Dean 
and Assistant Professor of Mechanical 
Engineering, Thayer School of Engi- 
neering, Dartmouth College, Hanover, 
New Hampshire. Wm. P. Kimball, 
Edward S. Brown, Jr. Divisional jn. 
terest: Admin., Educ.; Mat. 

SAMEK, JosePH N., Instructor, New York 
Graduate Engineering Training Cen. 
ter, Western Electric Company, Inc., 
10 Columbus Circle, 19th Floor, New 
York 19. George J. Kent, Francis §, 
Kirk. 

Saros, THEODORE A., Associate Editor, 
Editorial Department, D. Van Nostrand 
Co., Inc., 120 Alexander St., Prince- 
ton, N. J. Erich Hausmann, Edgar P, 
Slack. Divisional interest: Admin. 
Ind.; English. 

SATTERLY, GILBERT T., JR., Instructor in 
Civil Engineering, Wayne State Uni- 
versity, Detroit, Mich. Lloyd T. 
Cheney, Daniel S. Ling. Divisional 
interest: C. E.; Mech. & Mat. 

ScHULTz, Ropert B., Instructor in Me- 
chanical Engineering, Pennsylvania 
State University, University Park, 
Jerry G. Richter, James D. Decker, 
Divisional interest: M. E.; Eng. Draw, 

SHARMA, NEEL KANTH, Instructor in Ap- 
plied Mechanics, Kansas University, 
Lawrence. Ralph W. Powell, Bayard 
Wilson. 

Si.va, Aucustus, Dean of Students, 
New Bedford Institute of Technology, 
New Bedford, Mass. Howard C, 
Tinkham, Lenine Gonsalves.  Divi- 
sional interest: Admin., Educ.; Eng- 
lish. 

Sparks, BEN C., Instructor in Engineer- 
ing Mechanics, Pennsylvania State 
University, University Park.  Ken- 
neth Hunter, Gerald K. Gillan. Divi- 
sional interest: Mech. & Mat.; M. E. 

STEWART, JOHN L., Associate Professor 
of Electrical Engineering, University 
of Southern California, Los Angeles. 
Geo. T. Harness, R. E. Vivian. Divi- 
sional interest: E. E.; Math. 

TayLor, RAuLpu, Assistant Instructor i 
Physics, Newark College of Engineer- 
ing, Newark, N. J. Leonard Shapiro, 
Robert Kiehl. Divisional _ interest: 
Physics; Mech. & Mat. 
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Weston, Ernest E., Assistant Professor 
of Electrical Engineering, Valparaiso 
University, Valparaiso, Ind. Wm. 
Shewan, H. C. Hesse. Divisional in- 
terest: E. E.; C. E. 

Wise, W. R., Jr., Lecturer in Mechan- 
ical Engineering, University of Mary- 
land, College Park. F. T. Mavis, John 
E. Younger. Divisional _ interest: 
M. E.; Mech. & Mat. 

Wockenruss, WiLtiiAmM A., Assistant 
Professor of Mechanical Engineering, 
University of Maryland, College Park. 
Robert W. Hurlbrink, Jr., Richard L. 
Elkins. Divisional interest: Eng. 
Draw.; Shop & Mech. Arts. 

WortMAN, Max S., Instructor in Me- 
chanical Engineering, University of 
Minnesota, Minneapolis 14. Richard 
D. Springer, Paul W. Bullen. Divi- 
sional interest: Eng. Draw.; Human.- 
Social. 

Wu, Coen YuAN, Assistant Professor of 
Mechanical Gonzaga 
University, Spokare 2, Wash. James 
G. McGivern, N. A. Parker. Divi- 
sional interest: M. E.; Math. 

ZIMMERMAN, STANLEY, Assistant Pro- 
fessor of Mechanical Technology, 
Staten Island Community College, 
Staten Island 1, N. Y. James L. G. 
Fitzpatrick, Ruben Benumof. Divi- 
sional Interest: Tech. Inst.; Mech. & 
Mat. 


Engineering, 


As of November 29, 1957 


ALTON, Everett D., Assistant Professor 
of Electrical Engineering, University 
of Iowa, Iowa City. E. B. Kurtz, 
James O. Osburn. Divisional interest: 
E. E. 

ATCHLEY, Brit L., Instructor in Mechan- 
ics, Missouri School of Mines, Rolla. 
John B. Heagler, Jr., Robert F. David- 
son. Divisional interest: Mech. and 
Mat.; C. E. 

Barks, Hersert B., Headmaster of 
School, The Baylor School, Chatta- 
nooga, Tenn. Sam R. Parry, J. G. 
Wohlford. Divisional interest: Admin.., 
Educ. 

Basserr, Day L., Assistant Professor of 
Civil and Agricultural Engineering, 
State College of Washington, Pullman. 
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June Roberts, Max C. Jensen. Divi- 
sional interest: Agr. Eng.; C. E. 

BECKETT, Royce E., Associate Professor 
of Mechanics and Hydraulics, State 
University of Iowa, Iowa City. Donald 
E. Metzler, Donald H. Madsen. Divi- 
sional interest: Mech. and Mat. 

BERNABEI, BROTHER AvusTIN, Instructor 
in Physics, Manhattan College, New 
York 71, N. Y. Brother Joseph Mc- 
Cabe, Brother Aubert, F.S.C. 

BLECKMAN, GEORGE LEON, Instructor in 
Engineering Mechanics, New York 
University, New York. Glen N. Cox, 
Ferdinand L. Singer. Divisional inter- 
est: Mech. and Mat. 

BosBitT, CHARLES WILLIAM, Instructor 
in Mechanical Engineering, Mississippi 
State College. Charley Scott, A. G. 
Holmes. Divisional interest: M. E.:; 
Math. 

Bon, Juxes J., Instructor in Engineering, 
Hofstra College, Hempstead, N. Y. 
Wesley J. Hennessy, John R. Dunning. 
Divisional interest: Ind. Eng.; Gen. 
Eng. 

Borpan, JAcK, Associate Professor and 
Head of Department of Engineering, 
Sir George Williams College, 1435 
Drummong St., Montreal 25, Canada. 
L. Austin Wright, John B. Phillips. 
Divisional interest: Gen. Eng.; Phys. 

Brinson, HALBERT F., Instructor in En- 
gineering Mechanics, North Carolina 
State College, Raleigh, N. C. M. H. 
Clayton, Joseph E. Hardee. Divi- 
sional interest: C. E.; Mech. and Mat. 

Brown, James E., Instructor in Civil 
Engineering, Villanova University, 
Philadelphia, Pa. J. Stanley More- 
house, John J. Gallen. Divisional in- 
terest: C. E. 

Brown, JouN L., Jr., Associate Professor 
of Engineering Research, Pennsylvania 
State University, University Park, Pa. 
Robert F. Marboe, H. Harold Kelley. 
Divisional interest: Math.; E. E. 

Cetra, Mauro A., Assistant Professor of 
Civil Engineering, New York Univer- 
sity, Bronx, N. Y. James Michalos, 
Morris Grosswirth. Divisional inter- 
est: C. E. 

Coun, GrorcE I., Professor of Electrical 
Engineering, Illinois Institute of Tech- 
nology, Chicago 16, Ill. Edwin R. 
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Whitehead, Ralph G. Owens. Divi- 
sional interest: E. E.; Phys. 

CopeLAND, ALFRED, Instructor in Civil 
Engineering, University of Louisville, 
Speed Scientific School, Louisville 8, 
Ky. W. R. McIntosh, John E. Heer. 
Divisional interest: C. E., Tech. Inst. 

DeEMETER, JOHN, Instructor in Civil En- 
gineering, Rose Polytechnic Institute, 
Terre Haute, Ind. Thomas A. 
Duwelius, Richard H. F. Pao. Divi- 
sional interest: C. E.; Mech and Mat. 

EAsTLAND, Davin M., Associate Profes- 
sor of Mechanical Engineering, Mis- 
sissippi State College, State College, 
Miss. Charley Scott, A. G. Holmes. 
Divisional interest: M. E.; Mech. and 
Mat. 

ELEVATORSKI, Epwarp A., Assistant Pro- 
fessor of Civil Engineering, University 
of Arizona, Tucson, Ariz. Harry P. 
Schmidt, M. B. Lagaard. Divisional 
interest: C. E. (Hydr.) 

ENGLUND, JOHN E., Professor and Execu- 
tive Officer, Department of Mechanical 
Engineering, Columbia University, 
New York 27, N. Y. Theodore Bau- 
meister, William W. Waite. 

Garrett, Car.os R., Assistant Professor 
and Head of Department of Mechan- 
ical Engineering, University of Puerto 
Rico, Mayaguez, Puerto Rico. Wil- 
fredo Hernandez Lopez, F. Gonzalez- 
Mandry. Divisional interest: M. E. 

GoLpDsTEIN, STANLEY P., Chairman of En- 
gineering Department, Hofstra Col- 
lege, Hempstead, N. Y. Wesley J. 
Hennessey, John R. Dunning. Divi- 
sional interest: Admin., Educ.; M. E. 

Groves, WALTER A., President, Abadan 
Institute of Technology, Abadan, Iran. 
Fred W. Slantz, Lawrence J. Conover. 
Divisional interest: Admin., Educ.; 
Gen. Eng. 

Havurovun, Dae T., Professor of Civil 
Engineering, University of Pennsyl- 
vania, Philadelphia. Lee N. Gulick, 
Albert Jorgensen. Divisional interest: 
C. E. 

Hreywoop, Humpurey B., Business Man- 
ager of The Baylor School, Chatta- 
nooga, Tenn. Sam R. Parry, J. G. 
Wohlford. Divisional interest: Admin., 
Educ. 
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Hurst, Cuaries J., Instructor in Me. 
chanical Engineering, The Pennsy|- 
vania State University, University 
Park. Jerry G. Richter, Edgar RE. 
Ambrosius. Divisional interest: Mech, 
Eng.; Mech. and Mat. 

Hurst, WiLu1aM, Assistant Professor of 
Physics, Southern Technical Institute 
Chamblee, Ga. L. V. Johnson, James 
P. Goodwin, Jr. Divisional interest: 
Phys.; Shop and Mech. Arts. 

IMMING, Harry S., JR., Assistant Profes. 
sor of Mechanical Engineering, Rutgers 
University, New Brunswick, N. J. Ben 
O. Malmberg, Mark B. Moore. Diyi- 
sional interest: M. E. 

KELLY, BROTHER BERNARD Tuomas, 
F.S.C., Assistant Professor of Physics, 
Manhattan College, New York 7], 
Brother Joseph McCabe, Brother 
Aubert, F.S.C. Divisional interest. 
Phys. 

Kxiautscu, ADOLPH A., Senior Technical 
Instructor, Psychology Section, Gen- 
eral Motors Institute, Flint, Mich. 
W. F. Edington, C. A. Brown. Divi- 
sional interest: Human.-Social studies, 

KOLLIN, RoBERT, JR., Instructor in Draft- 
ing, Henry Ford Community College, 
Detroit, Mich. William F. Edington, 
James A. Day. Divisional interest; 
Eng. Draw.; Shop and Mech. Arts. 

Lacey, Wm. N., Professor of Chemical 
Engineering, California Institute of 
Technology, Pasadena. Wm. H. Cor- 
coran, F. C. Lindvall. Divisional in- 
terest: Chem. Eng. 

Lusin, JAMEs L., Assistant Professor in 
Personnel Relations, Newark College 
of Engineering, Newark, N. J. Leonard 
Shapiro, Robert Kiehl. Divisional in- 
terest: Ind. Eng.; Human.-Social. 

MALAKER, STEPHEN F., Professor of Nv- 
clear Engineering, Newark College of 
Engineering, Newark, N. J. Irving ?. 
Orens, T. A. Schneider. 

Marcuvitz, NATHAN, Professor of Elec: 
trical Engineering, Polytechnic Inst 
tute of Brooklyn, Brooklyn, N. !. 
Emst Weber, Anthony B. Giordano. 
Divisional interest: E. E.; Phys. 

Min, Tony CHarues, Associate Professor 
of Mechanical Engineering, Alabama 
Polytechnic Institute, Auburn. Philip 
J. Potter, J. Gardner Bennett. 
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Mostey, Mitton D., Instructor in Engi- 
neering Mechanics, Ohio State Univer- 
sity, Columbus. Edgar C. Clark, 
Samuel B. Folk. 

MurpHy, RayMonp W., Instructor in 
Mechanical Engineering, Gonzaga Uni- 
versity, Spokane 18, Wash. James G. 
McGivern, W. Leighton Collins. 

Napier, JAMES J., Assistant Professor of 
English, Newark College of Engineer- 
ing, Newark, N. J. James H. Pitman, 
Warren H. Crater. 

Panzeca, Puitip J., Instructor in Engi- 
neering, Hofstra College, Hempstead, 
N. Y. Wesley J. Hennessy, John R. 
Dunning. Divisional interest: Ind. 
Eng. 

Ricarpo, Louis A., Graduate Student As- 
sistant in Mechanical Engineering, 
University of Pittsburgh, Pittsburgh 
13, Pa. William Rudoy, N. Lewis 
Buck. Divisional interest: M. E. 

Scumipt, RosBerT, Assistant Professor of 
Theoretical and Applied Mechanics, 
University of Illinois, Urbana. Arthur 
P. Boresi, Charles E. Taylor. Divi- 
sional interest: Mech. and Mat.; C. E. 

SHAMIS, SIDNEY S., Associate Professor of 
Electrical Engineering, New York Uni- 
versity, New York. Robert F. Cotel- 
lessa, Philip Greenstein. Divisional 
interest: E. E. 

STRONGMAN, RusHTton B., Coordinator 
of Cooperative Education, Henry Ford 
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Community College, Dearborn, Mich. 
Henry C. Simons, Arthur W. Angrist. 
Divisional interest: Coord. of Coop. 
Engr.; Eng. Draw. 

THomas, WELCON L., Instructor in Gas 
Fuel Technology, Southern Technical 
Institute, Chamblee, Ga. L. V. Jobn- 
son, James P. Goodwin, Jr. Divisional 
interest: Tech. Inst.; Eng. 

Torzyn, Nosert T., Instructor in Elec- 
tronics, Indiana Technical College, 
Fort Wayne. Robert C. Ruhl, Ralph 
S. Carson. Divisional interest: E. E.; 
Math. 

VATER, GERHARD A., Assistant Professor 
of Electrical Engineering, Vaparaiso 
University, Valparaiso, Ind. Wm. 
Shewan, H. C. Hesse. Divisional in- 
terest: E. E.; Phys. 

Wise, James N., Instructor, Department 
of English, Newark College of Engi- 
neering, Newark, N. J. Warren H. 
Crater, John T. Shawcross. Divisional 
interest: Eng. 

ZIRNITE, GEORGE P., Instructor in Eng- 
lish, Newark College of Engineering, 
Newark, N. J. James H. Pitman, 
Warren H. Crater. Divisional inter- 
est: Eng. 


201 new members 
200 previously added 


401 new members this year 





NEW INSTITUTE FOR BASIC STUDY 


The University of Arkansas at Fayetteville has recently an- 
nounced plans to establish a Graduate Institute of Technology in 
Little Rock, Arkansas, financed by a state legislative appropriation 


of $600,000. 


Plans for buildings, staff, and curriculum are being developed by 


an advisory council. 


The Institute will offer a basic curriculum 


of advanced scientific and engineering studies with the expectation 
that future developments will include applied research. 
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MECHANICAL ENGINEERING. 
Open September, 1958. To teach ma- 
chine design and related courses at un- 
dergraduate level and assist in develop- 
ment of graduate program in design. 
M.S. required. Salary open. New facil- 
ities with excellent working conditions. 
Apply to Head of Mechanical Engineer- 
ing, Colorado State University, Fort 
Collins. 


PHYSICISTS—TWO TEACHING PO- 
sitions open; one now, one September, 
1958. General physics and some ad- 
vanced physics courses each quarter. 
Rank and salary commensurate with 
qualifications. _ New faculty housing 
available. Write to Eivind Horvic, 
Physics Department, North Dakota State 
College, Fargo, North Dakota. 


UNUSUAL OPPORTUNITY FOR A 
young Ph.D., in Electrical Engineering 
Department of an Engineering School 
with dynamic administration. Excep- 
tional opportunity for very rapid ad- 
vancement. Apply to Chairman Clifford 
C. Carr, Electrical Engineering, Pratt 
Institute, Brooklyn 5, New York. 


CIVIL ENGINEERING POSITIONS 
open. Unusual opportunity for young 
Ph.D. or Ph.D. candidate in Structures. 
Graduate Program leading to M.S., op- 
portunities for basic and applied re- 
search. Also vacancy for someone in 
surveying and photogrammetry; appli- 
cant should have M.S. and experience. 
Apply Dr. Earl I. Brown, II, Head, De- 
partment of Civil Engineering, Alabama 
Polytechnic Institute, Auburn, Alabama. 


ELECTRICAL AND MECHANICA 
Engineering positions open. Teachins 
assignments are Electric Power, 
tronics, Mechanical Vibrations, 
Mechanics, and other Mechanical Enge 
neering subjects. Salary depends upoy 
qualifications. Excellent fringe benefite 
M.S. in Electrical or Mechanical & 
neering desired. Applicants with BS) 
considered. Write to Earle M. Mon 
cock, Chairman, Applied Science Diya" 
sion, Rochester Institute of Technology” 
Rochester, New York. aa 


DEPT. HEAD—INDUSTRIAL ENG 
neer with at least a Master's Degree, 
Nine months basis with possibility of ¢ 
Salary open. 


term of Summer School. 
Location: Southwest. (1) 


MECHANICAL ENGINEERING= 
sistant or Associate Professor to te 
thermodynamics, vibrations, and med 
ical engineering laboratory. M.S. de 
required, Ph.D. desirable. Rank 
salary commensurate with qualificati 
Position available March 17 or Septem: 
ber 1, 1958. Write E. R. Stengq 
Head, Department of Mechanical Enge 
neering, South Dakota School of Mines’ 
Rapid City, South Dakota. ig 


MECHANICAL ENGINEERIN 
openings in thermodynamics, combi 

tion, jet propulsion, nuclear power an 

the experimental power and design lab 
oratories. Opportunities for developiig 
new courses and research. Salary de 
termined by qualifications. Send resume 
and summary of interests to Heéai 
Mechanical Engineering, University) 

Southern California, Los Angeles® 


California. a 


s 





MASTER’S PROGRAM IN 
NUCLEAR ENGINEERING 


Carnegie Institute of Technology has announced courses lead- % 
ing to the Master’s degree in nuclear engineering, to be offered for © 
the first time in September, 1958. The program is cross-depart- 7 
mental, with 75 per cent of the curriculum comprising established © 
courses in mechanical, chemical, or metallurgical engineering, while | 
the remainder presents new courses in nuclear studies. 
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